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Seetion I 


SECTION | 


GENERAL INFORMA ION 


1-1. INTRODUCTION, 


1-2. This operating and service ‘manual contains general 
information, installation and operating procedures, theory 
of operation, maintenance instjuctions, and replaceable 
parts lists for the Hewlett-Packard 27524 RENE TAier: 

1-3. GENERAL DESCRIPTION. 

1-4. ‘The HP 2752A Teleprinter is a modified Teletype 
ASR83-T% Teletypewriler Set. The teleprinter is made up 
of a typewriter, a paper tape punch, and a paper tape 
yeader, ‘The unit provides a means for loading data into a 
computer or other remote device by either manually 
operating the typewriter keyboard or by yeading a punched 
paper tape in the teleprinter tape reader. ‘The unit can also 
record received data by punching the Gata on a paper tape 
and/or typing the data on paper. 


1-5. The modifications to the Teletype ASR33-TZ 
Teletypewriter Set make the basic unit compatible with 
Hewlett-Packard computers. The changes include the 
addition of a printed-cireuit card assembly, an elapsed time 
indicator, a computer interface cable, and associated wiring 
changes. 


1.6. Detailed information for the basic unit is given in 
the three-volume Teletype manual, which is available either 
separately or 2s a part of this manual. In cases where 
information in this manual differs from the information in 
the Teletype manual, follow this manual, Differences occur 
in unpacking and installation instructions and in specified 
maintenance intervals, 


eT, IDENTIFICATION. 


1-8, Hewlett-Packard uses four digits and a Jetter 
(000A) for standard unit model designations. Options 
installed as factory modifications to a standard unit are 
identified by a three digit suffix foNowing the model 
designation (0000-000). If the model number on your 
unit does not agree with that on the title page of this 
manual, there are differences between your unit and the 
unit described in this manual. These differences are 
described in manual supplements aveilable at the nearest HP 
Sales and Service Office. 


1-9. A tworsection eight-digit serial number 
(0009-00000) identifies each unit. The first three digits are a 
prefix number used to identify a particular unit 
configuration, This prefix does not change unless unit 
changes are made, 'The last five digils identify each specific 
unit, If the seria) number prefix on your unil. does not agree 
with that shown on the title page of this manual, there are 
differenves between your unit and the unit described in this 
manual. These differences are described in manual supple- 
ywents available at the nearest HP Sales and Si» vice Office. 


1-10.  Printed-cirenit card revisions are identified by a 
letier, a date code, and a division code stamped on the 
board (e.g., A-1055-22). The letter code identifies the 
version of the eiched trace pattern on the uploaded board. 
The date code (middle digits) refers to the electrical 
characteristics of the loaded board. The division code (last 
two digits) identifies the Hewlett-Packard division that 
manufactured the board. Jf the date codes stamped on the 
printed-cirevit boards do not wgree with the date code 
shown on the schematic diagrams in this manual, there are 
differences between your boards and the boards described 
in this manual. These differences are described in manual 
supplements available at the nearest HP Sales and ‘Service 
Office. 


111. 


1-12. Squipment supplied with each teleprinter includes 
one roll of teleprinter paper (part number 9280-0046), one 
roll of paper tape (part number 9280-0063), and a lubrica- 
tion kit (part number 5080-6610), 


EQUIPMENT SUPPLIED. 


1-13. OPTIONS. 


1-14. The teleprinter may include option 001 to allow 
operation from 230-volt 50-bertz power. A Teletype 
ASR33-TAC is supplied in place of the standard ASR33-TZ 
Teletypewriter Set, and a separate power transformer ts 
included, 


1-15, SPECIFICATIONS. 
1-16. Table 1-1 lists technical specifications for the tele- 
printer. 
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Table 1-1. Teleprinter Specifications 





Tape Punching and Reading Speed: 


10 characters per second, 


Typing Speed: 


100 words per minute (maximum). 


Tape Code: 
Bight-channe) on one-inch paper tape. 


Data Transfer: 
Bil serial, eight-bit code. 


Platen: 
Friction feed. 


Power Required: 


115 volis + 10%, 60 4.0.5 Hz, single phuse, 230 watts. 
Option 001: 230 volts £10%, 50+ 0.5 Hz, 230 watts. 
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Power Supplied by Computer: 

+12 volts and -12 velts de. 
Operating Conditions (limits imposed by paper tape): 
10° to 40° € (50° to 
104° F), 


20 to 89% within tempera- 


Ambient Tempersture: 


Relative Humidity: 


ture range above. 


Dimensions: | iy 
33 inches (° 3mm) high, 25-1/2 inches (648 mp) 
wide, 18-1/2 inehes (470 mm) deep. 


Weight (with stand): 
Net: 77 tb (34,7 kg). 
Shipping: 92 lb (41, 8 kg). 
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Section 11 


tl 


INSTALLA’ }ON 


2-1. INTRUDUCTION. 
2-2. This section provides information on unpacking, 
inspection, shipping, and installation for the teleprinter. 


2-3. UNPACKING AND INSPECTION. 

4. | If the shipping carton js darnaged upon receipt, 
roe that the earrier’s agent be present when the unit is 
unpacked, Inspect the unit for damage (scratches, dents, 
broken parts, etc.). Jf the unit is damaged and fails to meet 
specifications, notify the carrier and the nearest Hewlett- 
Packard Sales and Service Office immediately. (Sales and 
Service Offices are listed at the back of this manual.) Retain 
the shi) ving container and the padding material for the 
carrier’s inspection, The Hewlett-Packard Sales and Service 
Office will arrange for the repair or replacement of the 
dainaged anit without waiting for any claims against the 
carrier to be settled, 


24. PREPARATION } OR USE. 

26. Since the ieleprinter is shipped partially dis- 
assembled, the unit must be assembled before use. The 
following paragraphs contain an assembly procedure and 





CARRIAGE 
TIEDOWN 
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Figure oe Carriage and H-Plaie Tiedown Points 


procedures for Joading tape, typewriter ribbon, and paper 
in the teleprinter. 


2-1. ASSEMBLY PROCEDURE, 


2-8. To asserable the (eleprinier, proceed as follows: 

a. Place the teleprinter, with shipping pallet attached, 
on a workbench, Remove the seven screws on underside of 
pallet and Hift unit from pallet. Remove tape that holds 
teleprinter cover in place, 


b. Remove knob from front-panel LINE/OQFF/LOCAL 
switch by pulling knob: straight out. Remove nameplate 
containing LINE/OFF/LOCAL nomenclature by pulling 
nameplate down and out. 


c. Unfasten teleprinter cover by removing the four 
serews that were uncovered when nameplate was removed, 
the three screws on rear of unit, and the small serew on the 
lower rear edge of the tape reader cover. Carefully remove 
teleprinter cover. 


d, Remove and discard the material that is used to tie 
the printing carriage to the Jeft side of the typing unit and 
the I}-plate to the right side of the typing unit. (See 
figure 2-1.) 


H-PLATE TIEDOWN 


Seetion II 


e. Remoye spring clip from tape reader upstop 
shoulder serew as shown in figure 2-2. 


f, Visually inspect the teleprinter for obvious defects. 


g. Remove the two screws at top of teleprinter stand 
rear panel, Remove panel by lifting panel up snd out. 
Remove the four screws and washers from bag attached to 
the teleprinter stand. 


h. Si oport front of teleprinter and position unit on 
stand so ‘-leprinter and stand rear panels are vertically 
aligned, Aitach teleprinter to stand by inserting the four 
screws into teleprinter base through the holes in stand. Use 
a single washer for each screw. Level stand by adjusting 
leveling screws under rear corners of aban. 


i. Clip tape reader power pack to the inside top-front 
flange of stand as shown in figure 2-3. Conneet short cable 
with transparent covering to power pack connector. 


j. Mount step-down ransformer (option 001 instru- 
ments only) to inside «ttom of stand with snitable 
hardware. Insert teleprinier power plug in receptacle on 
transformer. 


k. Replace stand rear pane) and secure in ploce with 
serews previously removed. Replace teleprinter cover and 
secure in place with screws removed in step “ce”. 





2089-25 
Figure 2-2. Tape Reader Retaining Clip 


2-2 











2089-26 
Figure 2-3, Power Pack Installation 


1. Place the Jong paper-roll spindle in the slots behind 
typewriter platen and plave the smell paper-roll spindle in 
holder directly behind tape punch. Replace platen knob. 


m. Mount copy holder on back of teleprinter by 
inserting copy holder tabs into matching slots on 
teleprinter. Push down on holder util tabs are fully seated. 


n. Mount chad box under tape punch by inserting 
back of chad box Mange between sland and teleprinier base. 
Push ehad box to rear of stand until lip on front of box 
touches stand. 


o. Rep!.ce nameplate on front of teleprinter. Make 
certain thal, top edge of nameplate is behind the small lip 
on cover and that bottom of nameplate rests on top of the 
two projections on the teleprinter base. Push knob onto 
shaft of LINE/OPF/LOCAL switch and set switch to OFF 
position. 


2-9, TELEPRINTER RIBBON, PAPER, AND TAPE 
LOADING, 


210. Install teleprinter ribbon (part no. 9282-0079) 
according to instructions given in paragraphs 3.07 thru 3.10 
of section 574-100-201 in volume1 of the Teletype 
manual. Insiall paper (part no. 9280-0046) according to 
instructions given in paragraphs 3.11 thru 3.15 of section 
574-100-201 in volume 1 of the Teletype manual. Install 
paper tape (part no. 9280-0063) as follows: 


a.’ Connect teleprinter power cable to appropriate 
power source, 


b. Press tape punch ON pushbutton, 
c. Drop new tape reel into tape punch with end of 


tape coming up from the rear and extending over the top of 
roll. 
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d. Thread beginning of tape as far es possible into tape 
punch head. 


e. Set LINE/OFF/LOCAL switch to LOCAL and press 
HERE 1S key several times until tape feeds through tape 
punch, 


2:11. POWER AND SIGNAL CABLE CONNECTIONS. 


212; ‘The standard teleprinter plugs directly into a 
115-volt 60-hertz power outlet. The feleprinter equipped 
with option 001 includes a step-down transformer to 
convert 230-volts to 115-volis. The step-down transformer 
power cord plugs directly into the 230-volt 50-hertz outlet, 
and the teleprinter power cord plugs into the transformer. 


2-13. A single signal cable is provided with the tele- 
printer for interfacing the teleprinter to the corsputer. The 
free end of the signal cable is equipped with a hooded 
connector, When installing the teleprinter, pass the hooded 
connector through the opening in the back of the computer 
znd plug onto the interface card for the leleprinter. 


214. INSTALLATIUN CHECKOUT. 


2:15. The following parigraphs provide a quick check of 
the teleprinter’s basic operating functions. The checkout 
consists of a sample message that is typed and simulta- 
neonsly punched on paper tape. The paper tape is then 
placed in the tape reader, and the message is printed again 
from the tape, Both printed messages must be exactly alike. 
Perform the checkout as follows: 


a. Verify that teleprinter power cable is connected (0 
power outlet (115-volt 60-Hz for standard unit; 230-volt 
50-Hz for option 001). 


b. Tum LINE/OFF/LOCAL switch to LOCAL and 
press tape punch ON pushbutton. 


c. Using the typewriter keyboard, type the following 
message; 


{HE QUICK BROWN FOX JUMPED OVER THE 
LAZY DOG’S BACK 1284567890. 


Press RETURN key, press LINE FRED key, and then type 
the message again. The tape punch should sirmultaneovsly 
punch the message into the tape. 
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d. The printed message should be exactly as typed. If 
it is not, the typing unit is malfunctioning, Refer to Tele- 
type manual end repair unit before proceeding tos’ p “‘e”. 


e. Press} REIS key to generate about six ijvhes of 
blank tape. Remove the newly punched tape and ins rt tape 
into fape reader, 


f. Set tape reader control lever to START. The tape 
reader should yead the tape, and the typewriter unit should 
print the message exactly as it was originally typed; if not, 
the tape punch or tape reader is malfunctioning. Refer to 
Telety pe manial and repair the unit. 


g. If any repairs were required, repeat all steps of this 
checkout procedure to ensure proper operation, 


2-16. SHIPPING AND STORAGE INSTRUCTIONS. 


217. Uf the unit is to be shipped to Hewlett-Packard for 
service or repair, aftach a tag to the unit identifying the 
owner and indicating the service or repair to be accom- 
plished. Include the mode) number and full serial number 
of the unit. 


9.18. Place the unit in the original container jf available. 
If the original container is not available, a suitable container 
and packing material can be purchased from a local 
Hewlett-Packard Field Office. 


219, If the original container is not used, wrap the unit 
in heavy paper and place if in an inner container, Place 
adequate packing material around zl sides of the unit and 
place a cardboard strip over the front panel and keyboard, 
Place the unit and inner container in a heavy carton or 
wooden box and bind with strong tape or metal bands. 
Mark the shipping container “FRAGILE.” 


Note 


In any correspondence, identify the unit 
by model number and serial number 
prefix. Refer any questions to the nearest 
Tlewlett- Packard Field Office, 


2.20, If the teleprinter is to be stored for any length of 
time, pack the unil as described above to protect it against 
accidents! Gamage. 
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SECTION til 


OPERATION 


oy INTRODUCTION. 


3-2. This. section contains a description of the tele- 
printer operating controls and instructions for operating the 
teleprinter in various modes, 


CAUTION 


The feleprinter must not be used for 
more than five hours a day or thirty 

i hours a week, Damage to equipment may 
result if limits are exceeded. 


23. OPERATING CONTROLS. 


3-4, Figure 3-1 shows: the teleprinter operating 
controls. Numbers preceding control Ceseriptions 
correspond to index numbers of the various cor 'rols. 





35. OPERATING INSTRUCTIONS. 


3-6. ‘The following paragraphs contain instructions for 


operating the teleprinter in various modes. For each of 


these procedures, it is ussumed that the teleprinter has been 
installed and prepared for use in accordance with section II 
of this manual, 


37, PRINT FROM COMPUTER. 


3-8. To print data that is output by the computer, set 
the LINE/OFF/LOCAL switch to LINE. The computer 
now has direct control of the teleprinter printing function. 


3-9. PRINT AND PUNCH FRO’ COMPUTER, 


3-10. To print and punch data from the computer, press 
tape punch ON pushbutton, and set LINE/OFF/LOCAL 
switch to LINE, The computer now has direct control over 
printing and tape punching functions. After use, press tape 
punch OFF pushbutton. 


311, TYPE INTO COMPUTER. 


3-12. To type data into the computer from the tele- 
printer, an indication that the computer is ready to receive 
data js required. When the computer indicates itis ready for 
data (by causing | leprinter to type READY, RUN, ete. 
depending on sofiware in use), enter data directly from 
typewriter keyboard. If an error is made, sequentially press 
ESC or RUB OUT (depending on software in use), 
RETURN, and LINE FEED keys; the computer will 
disregard all data on the line containing the error. 


Note 


A non-printing key such as LINE FEED 
must. follow the pressing of the RETURN 
key. ‘This prevents possible printing of a 
character at random. 


313. READ TAPE INTO COMPUTER, 


3-14. To read punched tape into the computer, open 
tape lid on tape reader and insert tape. Verify that fred 
holes on tape match with pins on fred eel, and close tape 
reader lid. Set LINE/OFF/LOCAL swilch to LINE and tape 
reader control lever to START. After tape has been read, 
set contro) Jever to STOP. 


3-15. PUNCH TAPE FROM TYPEWRITER. 


316. To punch tape from the typewriter without 
affecting computer memory, set LINE/OFF/LOCAL switch 
to LOCAL, press tape punch ON pushbutton, and type 
message. If an error is made, press RUB OUT, RETURN, 
and LINE FEED keys. The computer will ignore the 
erronyous line. When finished, press tape punch OFF 
push ition, 


3.17. READ PUNCHED TAPE. 


3-18. To read a punched tape without affecting the 
computer, insert tape in reader as described in para- 
graph 3-14, Set LINE/OFF/LOCAL switch to LOCAL and 
tape reader control lever to START, When the typewriter 
finishes typing the tape contents, set tape reader control 
lever to STOP, 


3-19, DUPLICATE PUNCHED TAPE. 


3-20. Install the tape to be reproduced in the tape reader 
as described in paragraph 3-14, Set LINE/OFF/LOCAL 
switch to LOCAL, press tape punch ON pushbutton, press 
HERE JS key twice 1 generate a tape leader, and set tape 
reader control lever lo START, When the duplicate tape is 
completely punched, set tape reader control level to STOP 
and press HERE IS key twice to generate trailer tape. Press 
tape punch OFF pushbutton and return LINE/OFF/ 
LOCAL switch to OFF. 


3-1 
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. START/STOP/FREE switch: Controls tape reader 


functions. In FREE position, feed ratchet releases 
for tape positioning. 


B. SP. pushbutton: Backspaces punched tape one 


"feed hole each time pushbutton is pressed. 
. ON pushbutton: Mechanically engages tape drive 


mechanism to permit a punching op’ vation. 


. REL pushbution: Releases tape guide assembly 


from feed wheel to allow tape removal from punch. 


. OFF pushbutton: Disengayes tape drive mechanism 
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fo prevent a punching operation. 


Typewriter keyboard: Most keys are self- 
explanatory; exceptions are #s follows. 


a. HERE IS key is used to generate several inches 
of blank tape from the tape punch. 

b. CTRL key slects upper keytop function when 
pressed with one of the following keys: 

(1) WRU (who are you) key identifies answer- 
ing station by tripping the station answer 
back mechanism. 

(2) X OFF key turns off originating station 
transmission facilities. 


(3) HOT (end of transmission) key disconnects 
both sending and receiving stations. 

(4) RU (are you) key requests identification 
from stations. 

(5) FORM key provides sprocket feedout at 
both stations. 

SHIFT key selects upper keytop symbol when 

pressed at same time as a graphic symbol key. 

LINE FEED key rotates platen one line and 

signals the computer that the teleprinter is at 

the end of a statement, 

RUB OUT key generates a marking code to 

obliterate character errors on punched tape. 

BEL], key rings a bell at both sending and 

receiving stations. ' 


g. ESC (escape) key provides an optional code 
used for nonprinting (control) functions. 

h. TAPE, TAB, and VT keys are not presently 
used. 


LINE/OFF/LOCAL switch: Controls overall func- 
tion of teleprinier. The computer is connected in 
LINE position and disconnected in LOCAL 
position. 





Figure 3-1. Operating Controls 
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SECTION IV 


THEORY OF OPERATION 


41, INTRODUCTION. 


4-2. This section provides information on the American 
Standard Code for Information Interchange (ASC) data 
code used by the teleprinter, descriptions of the teleprinter 
functional sections, and a detailed circuit description for 
ihe teleprinter. 


43.  ASCILDATA CODE. 


4-4, ASCII data code provides an 11-bit transmission 
pattern. Bight bits are used to gain intelligence. When 
1 start bit end 2 stop bits are added to the 8 intelligence 
bils, a total of 11 bits are transmitted (or received) for each 
character. The eight intelligence bits are provided by 
pressing a teleprinier key or reading a punched tape; the 
three start and stop bits are automatically provided by the 
teleprinter distributor each time a character is transmitted. 


4-5, The first seven of the eight intelligence bits are 
used for data; the eighth bit is an error detection (parity) 
bit, This arrangement provides 27 or 128 diffi ent coding 
combinations, Only 64 of these combinations are used to 
print charaelers. The remaining 64 are either assigned to 
coritrel (nonprinting) functions or reserved for future use. 


46. FUNCTIONAL DESCRIPTION, 


47, The teleprinter is made up of four basic units, cach 
of which are described functionally in the following 
paragraphs. 


Keyboard, 
Printer. 
Tape reader. 
Tape punch, 


no P 


4.8, KEYBOARD. 


4-9, Pressing a key on the teleprinter keyboard actuates 
a key lever in the keyboard mechanism. The downward 
movement of the key lever sets up a mechanical arrange- 
ment of the codebars which selects the particular character 
for printing. The codebars also close keyboard contacts 
which complete the electrical cirevit for the marking or 
logic 1 bits for that character. 


4.10. The code combination provided by the keyboard 
contacts is wired in parallel to the distributor mechanism. 
The distributor rotates so thet each segment on the distrib- 
utor dise is sampled once every rotation for 9.09 milli- 
seconds. A start bit, which is always a space or logic 0, 
comes first; the eight intelligence bits are next; the two stop 
bits, which are always marks or logic 1’s, complete the 
eyele for one character. The distributor mechanism, 


therefore, tyansleles the parallel input from the keyboard 
contacts to serial format for application to the computer, 


4-11, PRINTER, 


4-12. The printer may be controlled from the keyboard, 
fhe tape revder, or from extemal signals. The printer can 
print characters, perform functions, such as line feed and 
carriage retum, and contro! punching of data received from 
the keyboard, the tape reader, or the computer, | 


4-13. Although data is transmitted via the keyboard 
distributor mechanism, the printer selector mechanism 
must be enabled to print data received from an external 
device. The selector magnet driver (SMD) card enables the 
selector mechanism. The card does this by energizing a 
selector magnet for a mark condition and de-energizing the 
selector magnet for a space condition, The selector 
mechanism converts the electrical SMD output to a 
mechanical arrangement of the codebars that causes the 
received character to be printed. 


414, TAPE READER. 


4-15. The tape reader js an electromechanical device that 
is capable of reading an eight-level coded tape. The 
characters read are printed by the teleprinter and trans- 
mitted by the distributor mechanism to the computer. The 
reader is controlled by a START/STOP/FREE lever; when 
enabled, the reader generates a disiributor cycle which 
transmits data to the computer. 


4-16. TAPE PUNCH. 


4-17. The tape punch is an electromechanical device that 
is capable of punching (storing) data on eight-level tape. 
‘The tape punch receives data from the selector mechanism 
in the printing unit, The selector mechanism sets up the 
mechanical cod har arrangement at the end of the cycle. 
The particular .xrangement is then sensed by the tape 
punch sensing pins and transferred to the code punch pin: 
which perforate the tape. The tape punch is engaged and 
disengaged by the ON and OFF pushbuttons, 


4-18. DETAILED CIRCUIT DESCRIPTION. 


4-39, ‘There are four major circuits in the teleprinter: 


Power supply and motor control circuit. 
Selector magnet driver (SMD) circuit. 
Distributor circuit. 

Reeder contro) circuit. 


So. oP 
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SECTION V 


MAINTENANCE 


5-1. INTRODUCTION. 


§-2. This section provides preventive maintenance pro- 
cedures, adjustment information, and troubleshooting 
information for the teleprinter. A component Jocation 
photograph (figure 5-20) and parts list (table 5-3) for the 
reader control card and an overall schematic diagram 
(“gure 5-21) are included in this section, 


63. PREVENTIVE MAINTENANCE, 


5-4. Table 5-1 gives step-by-step preventive mainte- 
nanee provedures for the teleprinter. The procedures should 
normally be performed once every month or every 100 
operating hours, whichever oceurs first. When the tele- 
printer is operated in an extremely dusty environment, the 
procedures should be performed more frequently. 


5.5. Volume J of the Teletype manual provides clean- 
ing solvent recommenvations and giv + further cleaning and 
lubricating instructions that should bé performed every 750 
Operating hours or 6 months, whiehever occurs first. 
Lubrication and cleaning supplies are listed in table 6-1, 


5-6. Use the teleprinter elapsed time indicator to deter- 
reine hours of operating time for preventive maintenance 
porpeses. The indicator can be observed by opening the 
teleprinter cover halfway and looking through the opening 
above the right side of the cover. 


57. ADJUSTMENTS, 


5-8. Volume I] of the Teletype manual provides 
complete adjustment procedures for the teleprinter. 
Adjustments should be checked when poor performance 
indicates possible maladjustment. 


59. TROUBLESHOOTING, 


-10. To isolate trouble in the teleprinter, first. deter- 
mine the malfunction. Then locate the malfunction 
symptom in table 5-2 and perform the steps in the 
flowehart that is listed opposite the symptom. A parts 
location diagram of the reader control card (figure 5-20) 
and an overall schematic diagram (figure 5-21) are provided 
as troubleshooting aids. 


Note 


When making any adjustment, check all 
related adjustments that are listed in the 
Teletype manval. The nine-digit section 
numbers on the flowcharts refer to 
Teletype manual sections; page numbers 
in parenthesis refer fo older Teletype 
manuals, Part nuinbers referenced (for 
example, TTY 181821) ave Teletype part 
numbers and may be found in the 
replacenble parts section of the Teletype 
manual. 


5-1 


Section V 


Table'5-1. Preventive Maintenance Provedures 








STEP INSTRUCTIONS TELETYPE MANUAL REFERENCE 
1 Remove Line/Oft/Local switch knob. 
2 Remove name plate (plate snaps off). 
3 Remove platen knob. 
4 Remove the cight serews from the teleprinter cover as 
follows: 
a, Three thumb screws on rear, 
b. Four screws under name plate. . Figure 1, Page 2, Section 574-100-201 
c. One screw on tape reader. 
5 Remove ribbon from feleprinter. Figure 5, Page 10 
6 Remove type wheel (held in place by one 3/16 in. nut). 
uf Clean type wheel in solvent and inspeet for worn or 
damaged letters and numbers, 
8 Remove print hammer head and clean with solvent. 
Inspect head for wear. 
2) CAUTION 
Do not saturate the cai :iage assembly with solvent 
or damage to the assembly may result. Clean 
carriage assembly of all ink, 
10 Reinstall print hammer head. 
11 Clean platen with solvent. 
12 Clean paper guide with solvent, 
13 Clean dashpot piston with solvent. 
14 Lubricate dashpot piston with a light coat of oil. 
15 Clean inside of dash pot cylinder with solvent. 
16 C) 9 all associated parts of piston and dash pot 
cylinder with solvent. 
17 Remove the four screws that hold drive motor 
in place. Figure 7, Page 10, Section 574-122-702 
18 Remove retaining ring that holds pulley gear 
in place, 
19 Remove pulley gear. 
20 Clean pulley gear with solvent. 
21 Lubricate hollow space inside pulley gear 


with grease, 
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Table 5-1. Preventive Maintenance Procedures (Continved) 








INSTRUCTIONS f TELETYPE MANUAL REFERENCE 











Inspect pinion gear for wear and cracks. 
Install pulley gear and retaining ring on motor. 


Tnspect pulley gear and pinion gear for 
sroper mesh. 


Re +) ve fan from rotor, Fan is held in place by an 
5/32 in. allen serew. 


Clean fan with solvent and inspect for cracks. 
Install fan on motor, 


Lubricate the two oi] holes on motor with three 
drops of of] each. Page 17, Section 574.122-701 


Clean the main shaft mechanism of all dust 

and dirt. Use a cotton swab saturated 

with solvent. Figure 7, Page 10, Section 574-122-702 
Inspec! mouin shaft for lateral movement. 
Inspec’ drive shaft bearings for wear, Lubricate 

main shaft nochanism with two drops of oil 

where each part intersects with main shaft. 


CAUTION 


Be sure 1a hook up grovid wire in following step 
or Jarnage jo the motor may result. 


Insiall drive motor. Figure 7, Page 10, Section 574.122-702 
Inspect drive belt for proper tension, 


Refer to Teletype manual for complete lubrication 


instructions for the keyboard, Page 1, Section 574-121-701 


Refer to Teletype manual for com, Jete Jubrication 


instructions for the typing unit. Page 1, Section 574-122-701 


Olean the entire reader unit with a soft brush 
to remove all paper dust. 


Lubricate reader. Page 1, Section 574-124-701 
Clean the tape punch with a soft brush. 


Remove the chad chute extension and clean. 
Reinstall chad chute extension. 


Lubricate the tape punch. Page 1, Section 574-125-701 
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Table 5-2. Troubleshooting Flowchart Selection 











MALFUNCTION SYMPTOM TROUBLESHOOTING FLOWCHART 
Unit dead with switch set fo LOCAL, Figure 5-1 
Key will not return, Figore 5-2 
Double line spacing. ; Figure 5-3 
Unit will not produce any functions. Figure 5-4 
No carriage return. Figure 5-5 
Noisy motor. Figure 5-6 
Double printing. Figure 5-7 
No line feed. Figure 5-8 
Cannot print or punch from keyboard. Figure 5-9 
Prints improper symbols, Figure 5-10 
Runs open (LOCAL position) jwith seleclor open. Figure 5-11 
Runs open (LOCAL position) with selector closed. Figure 5-12 
Runs open (LOCAL position) with reader on. Figure 5-13 
Tape reader advances tape incorrectly. Figure 5.14 
Prints when fun¢tion is selected. Figure 5.15 
Tape reader reading improperly. Figure 5-16 
No spacing at Jeft margin. Figure 5-17 
No spacing. Figure 5-18 
‘Tape reader will not read. Figure 5-19 
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Figure 5-1, Troubleshooting Flowchart, Unit Dead with Switch Set to LOCAL 
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3 Figure 5-3, ‘Troubleshooting Flowchart, Double Line Spacing 
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Figure 5-4. Troubleshooting Flowchart, Unit Will Not Produce Any Functions 
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Figure 5-5. Troubleshooting Flowchart, No Carriage Return 


o 
af} 





2089-8 





















DOES 
MOTOR NEED 
LUBRICATION? 
SECTION 574 122-701 
PAGE 17 


LUBRICATE 
MOTOR 










CHECK BELT 
TENSION. (AREA: 
moTOR) 
SECTION 574.122:700 
PAGE 10 (34), (11) 






YES 


ADJUSTMENT 
NEEDED 
(( 


- RESET BELT 
TENSION 

























CHECK FOR EXCES- 
SIVE GEAR BACKLASH. 
(AREA: MOTOR) 
SECTION 574-122-700 
PAGE 9 (2%), (10) 


rc 


CHECK hOR LOOSE 
MOTOR GEAR BRACKET 
OR LOOSE SHOCK 

MOUNTS CAUSING oa 
MIBRATION (1.64 MOTOR 
ONLY) TTY 182741-60 He 

TTY 182267-50 Hz 











BACKLASH 
EXCESSIVE 
®. 


REPOSITION 
MOTOR GEAR 



















ARE 
SHOCK MOUNTS 

OR GEAR BRACKET 
LOOSE? 


YES 






_ | REPLACE MOTOR. 
————pe SECTION 574-122-702 
PAGE 8, PARA (K) 






DOES 
MOTOR 
ROTATE IN CLAMPS 
WITH CLAMPS 
TIGHT? 


YES 


REPLACE BRACKET. 
TTY 187416-60 Hz 
TTY 187850-50 Hz 

AND GEAR 
TTY 187420-60 Hz 
TTY 181855-50 Hz 















POST BRACKET 
ON MOTOR BENT? 
SECTION 574-122-800, 
PAGE 34 
(33) 


RECHECK 
MALFUNCTION 
SYMPTOM 



















Figure 5-6, Troubleshooting Flowchart, Noisy Motor 
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Figure 5-7, Troubleshooting Flowchart, Double Printing 
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Figure 5-8. Troubleshooting Flowchart, No Line Feed 
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Figure 5-9, Troubleshooting Flowchart, Cannot Print or Punch from Keyboard 
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Figure 5-12, Troubleshooting Flowchart, Runs Open (LOCAL Position) with Selector Closed 
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Figure 5-13, Troubleshooting Flowchart, Runs Qpen (LOCAL Position) with Reader On 
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Figure 5-15. Troubleshooting Flowchart, Prints when Function Is Selected 
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2089-18 Figure 5-16. Troubleshooting Flowchart, Tape Reader Reading fhamepady 
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Figure 5-17. Troubleshooting Flowchart, No Spacing at Left Margin 
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Figure 5-18. Troubleshooting Flowchart, No Spacing 
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Figure 5-19. ‘Troubleshooting Flowchart, Tape Reader Will Not Read 
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Figure 1-1. 12531C Buffered Teleprinter Interface Card 
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SECTION | y 


GENERAL INFORMATION 


kd INTRODUCTION. 


1-2. This manual provides general information, installa- 
tion and- programming instructions, theory of operation, 
maintenance instructions, troubleshooting information, and 
replaceable parts information for the Hewlett-Packard (HP) 
120381€ Buffered Teleprinter Interface Kit 


1:3. DESCRIPTION. 
1-4, GENERAL, 


1-5. The circuit card in the interface kit controls data 
transfer between an HP computer and an HP 2752A or 
2754B Teleprinter, In ‘his manual, the term “teleprinter” 
signifies either of {hese two teleprinter models. The terms 
“ciycuit card”, “interface card”, or “card” indicate the 
eveuit card supplied in the kit. 


1-6. As well as being used with the above teleprinters, 
interface kit options 001 and 002 alow the interface kit to 
be vsed with Electronic Industries Association (E1A) com- 

«, patible devices. Option 001 is used with devices such as the 
HP 2749A Teleprinier or HP 2600A Keyhoard-Display 
Terminal. Option 002 is used with data modems such as the 
Bell model 103A Data-Phone. A jumper wire on the card 
alloy the selection of five different rates of data transfer 
to permit use of the card with various 1/0 devices, A second 
jumper wire on ile card can be connecled to allow an 
external clock pulse, supplied by the I/O device, to control 
the rate of data transfer,” 


1-7, The interface card jnstzlls in the computer cabinet 
or in the cabinet of an 1/0 extender, and can be used with 
the HP 2100, 2114, 2115, or 2116 Computer. 


1-8. KIT CONTENTS. 


1-9 The 12531C Buffered Teleprinter Interface kit 
contains one each of the following: 


a, Buffered eleprinier interface card (part no. 


12531-60022), illustrated in figure 1-1, 


b. Operating and service manual (part no, 12531-90033). 


110. IDENTIFICATION FEATURES OF KIT AND 
CONTENTS. 


111. KIT, Five digits and a letter (00000A) are used to 
identify standard interface kits used with HP computers. 


The five digits identify the Kit; the letter indicates the 
revision level of the kit, 


1-12. CIRCUIT CARD, The circuit card supplied with 
the kit is identified by a part number marked on the card, 
Tn addition to a part number, the card is further identified 
by a letter, a revision code, and a division code (e.g., 
B-1117-22). This designation is placed below the part 
number. The letter identifies the version of the etched 
circuit on the card. The revision code (the four digits 
following the letter) identifies the electrical characteristics 
of the card with components molnted. The division code 
(one or two digits) identifies the HP division which manu- 
factured the card. 


1-13. This manual deals with two versions of the buf- 
fered teleprinter interface card. ‘The revision codes for these 
cards are 1117 and 1120. The difference between the cards 
is that resistors R32 and R33 are changed in value, If a 
cirenit card has part number 12531-60022 but a revision 
code other than 1117 or 1120, this manual will not apply. 
The appropriate ynanual or supplement can be ordered from 
the nearest HP Sales and Service Office. These offices are 
listed at the back of this manual, 


1-14. OPERATING AND SERVICE MANUAL. The, 
manual supplied with the kit is identified by its name and 
part number, The part number, 12531-90033, is printed in 
the lower Jeft corner of the manual cover. The publication 
date is printed in the lower right corner. If the manual is 
revised, the publication date on the cover is changed. 


1-15, SPEC! FICATIONS. 


1-16. ‘Table 1-1 lists the specifications of the 12531C 
Buffered Teleprinter Interface Kit. In the table and 
throughout this manual the term “character” signifies an 
8-bit, 10-bit, or 11-bit word handled by the interface card. 
In the case of data sent to the printer portion of the tele- 
printer, each character results in the typing of a letter of 
the alphabet, a digit, or a symbol, or the character causes 
actuation of such typewriter mechanical functions as 
carriage return ora bell stroke. When a character is sent to 
the punch portion of the teleprinter, the eight data bits 
involved are punched in the tape. When receiving data from 
the teleprinter keyboard, a character is supplied each time a 
key is pressed. When a character is furnished by the tele- 
printer tape reader, a character is received for each set of 
holes read in the tape. 
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Table 1-1. Specifications 





ITEM 5 SPECIFICATIONS 





Character code, computer output*: 





Teleprinter tape punch Any 8 bit character, 
Teleprinter print unit i Fight-bit ASCII code (including parity bit), modified for HP use. 
1/O devices other than teleprinter Any 8-bit character the !/O device is capable of accepting. 


Character code, computer input” *: 


Teleprinter tape reader Any 8-bit character, 


Teleprinter keyboard Eight-bit ASCII code, modified for HP use, with even parity. Early models of 
the 2752A Teleprinter did not have ‘he parity feature; the parity bit is logic 0 
if not used, 


1/O devices other than teleprinter Any 8-bit character the 1/O device is capable of furnishing. 


Parity Check: When the |/O device is the teleprinter, no parity check is made by the hard- 
ware, If desired, a parity check of inputs from the teleprinter keyboard or 
ieleprinter tape reader can be made by the software. 


Data transfer rate: 


Using internal clock pulse Data transfer rate is 11(), 220, 440, 880, or 1760 bits per second, depending 
on whether jumper W2, \V3, W4, W5, or W6 is installed on the interface card. 
For the teleprinter, W2 is used aid the transfer rate, in terms of characters, 
is 10 characters per second for the teleprinter tape reader unit, For keyboard 
operations, character transfer rate is determined by the speed of typing. 
For the telepriniter print and punch units, character transter rate is determined 
by the computer program, and must not exceed 10 characiers per second, 


Using exiernal clock pulse For computer input, meximum character transfer rate is 1/80th of the clock 
pulse frequesicy. For computer output, maximum rate is 1/83th of the clock 
pulse frequency. These rates decrease if characters are supplivd at a slower 


rate by the 1/O device or computer. 


Voltage levels: 


Signe! level, interface card to Bell Logic 1, -3 ta 20V de 
Mode) 103A Data:Phone Logic 0, +3 10 +20V de 
Signal level, Bell Mocel 103A Logic 1, -11 to - 13V de 
Data-Phone to inti: face card Logic 0, +11 to +13V de 


Current required fron) computer by 
Interface cardt 





14.5V de O0.76A 

V de 0.054 
4+12V de 0.05A 
-12V de 0,10A 





‘ <= 
Ia computer output operation, 8-bit characters ere transferred in parallel from the computer to the interface card. 
There, one start bit and one or two stop bits are added, and the resulting 10 or 11 bits are transferred in serial to 
the teleprinter, 


**\n a computer input operation, 11-bit or 10-bit charactets are transferred serially from the 1/O gevice to the interface 
cord, There, a start bit, and one or two stop bits are discarded, The resulting 8-bit word is transferred in parallel to the 
computer A- of B-register. 


+ Includes +12-volt and -12-vol current from the interface card to the teleprinter. 
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SECTION II 


INSTALLATION 


2-1, INTRODUCTION. 


2-2. This section provides information on unpacking, 
inspecting, installing, and checking the operation of the 
interface kit. 


2-3. UNPACKING AND INSPECTION. 


2-4. If the interface kit is ordered with a computer, the 
kit is installed at the factory. When this is the case, it is 
necessary only to check operation of the feleprinter, 
together with the interface card, afier the computer and 
teleprinter are installed. Checkout ‘instructions are fur- 
nished in paragraph 2-17. 


2-5. lf the interface kit is ordered separately, inspect 
the carton containing the kit before opening it. If there is 
evidence of damage, if water stains are visible, or if the box 
rattles, request that the carrier’s agent be present when the 
box is opened. 


2-6. Inspect each portion of the kit as the parts are 
unpacked, Look for such damage as cracks, dents, broken 
components, detached parts, corrosion, water daynage, ete. 
lf any part of the kit is damaged, retain the carton, packing 
material, and shipping papers, and immediately notify the 
carrier and the nearest Hewlett-Packard Sales and Service 
Office, The Sales and Service Office will arrange for repair 
or replacement of damaged parts witho | waiting for settle- 
ment of claims against the carrier. (J1/' Sales and Service 
Offices are listed at the back of this manual.) 


2-7. After inspecting all components, refer to para- 
graph 1-9 of this manual and ensure that th kit is com- 
plete. Also check the part numbers given in paragraph 1-9 
against the part numibers on the kit components. If the kit 
is incomplete, or if an incorrect component has been fur- 
nished, notify the nearest Hewlett-Packard Sales and 
Service Office. 


2-8. PREPARATION FOR INSTALLATION. 


2-9. COMPUTATION OF CURRENT REQUIRE- 
MENTS. 


2-10. ‘The circuit card in the interface kit obtains its 
operating voltages from the computer power supply. Before 
installing the card, it is necessary to determine whether the 
-added current will overload the power supply. (If the cir- 
cuit card was installed at the factory, the required calcula- 
tions have been ‘nade, and it has been determined that 
overload will not occur.) The current requirements of the 
interface card are listed in table 1-1. Included is the +12- 
and -12-yolt current forwarded from the interface card to 
the teleprinter. 


2-11, If current requirements exceed the capabilities of 
ihe computer power supply, an HP power supply extender 
or I/O extender must be installed. 


2:12. JUMPER WIRE CONNECTIONS. 


2-13. The interface cad has two jumper wires, which are 
shown in figure 5-2. If the card is supplied as part of a com- 
puter system, the jumper wires are connected to suit the 
1/O device with which the card is used. If the card is not 
supplied as part of a computer system, the jumpers are 
connected for use with a teleprinter. For the teleprinter, 
one jumper is used in position W1, and is connecied to 
terminal A, to permit the clock pulse generated on the 
interface card to be employed. The other jumper is con- 
nected in position W2 to select a data transfer rate of 110 
bits per second, which is required for the teleprinter, 


2-14, If the circuit card is used with an 1/0 device other 
than the teleprinter, and the card is not received in a 
consputer, the two jumpers must be connected to suit the 
device, If the 1/O device furnishes a clock pulse to the 
interface card, the jumper vsed in position W1 is connected 
to terminal B, rather than terminal A, If the clock on the 
interface card is to be used, jumpe: W1 must be connected 
to terminal A end the other jurnper is connected in position 
W2, W3, W4, W5, or W6, to select respectively 110, 220, 
440, 880, or 1760 bits per second, to suit the data transfer 
rate of the 1/0 device. 


2-15. INSTALLATIUN. 


2-16. After ensuring that the computer power supply 
can handle ithe added Joad, and after the two jumper wires 
are correctly connected, install the circuit card in the fol- 
lowing manner: 


a, Install the comput:) and teleprinter or other I/O devir. , 
if these have not been installed. 


b. Determine the 1/0 select code to be used for the tele- 
printer or other 1/O device, and the 1/O interface card 
slot to which the select code corresponds. 


c. Turn off power al the computer and I/O device. Insiall 
the circuit card in the required card slot in the computer 
1/O extender, Components on the card must be on the 
same side of the card as for other cards in the 1/O inter- 
face slots, When inserting, exercise care not to damage 
components or traces on the card or on adjacent cards. 
Press the circuit card firmly into place. 


d. The1/O device hasa cable with a connector which fits on 
the end of the interface card. Pass the cable into the 
computer or I/O extender and plug the connector on 
the end of the interface card. 
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2:18. To verify operation of the interface card, perform 
the on-line diagnostic test for the 1/0 device connected to 
the card. Operating procedures for ciagnostic tests are de- 
scribed in the Menual of Diagnostics. If the interface card is. 
used with a teleprinter and a 2116-series computer, use pro- 
cedure part number 5951-1368, For a teleprinter and a 
2114- or 2115-series computer, use procedure part number 
5951-1367. For a Wwleprinter and a 2100-series computer, 
use procedure part number 5951-1365, 


2-19.  RESHIPMENT. 


2-20. ‘If an item of the kit is to be shipped to Hewlett- 
Packard for repair, attach a tag to the ifem identifying the 


| 
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owner and indicating the service to be performed, Include 
the interface kit number, 


2-21, Pack the jtem in the original factory packing 
material. Jf the original material is not available, standard 
factory packing material can be obtained from the nearest 
HP Sales and Service Office. 


2-22. If standard packing material is not used, wrap the 
item in Air Cap TH-240 cushioning (manufactured by 
Sealed Air Corporation, Hawthorn, N.J.) or equivalent and 
place in a corrugated carton (200-pound test material). Seal 
the shipping carton securely and mark it “FRAGILE” to 
ensure careful handling, Refer any questions to the nearest 
Hewlett-Packard Sales and Service Office. 
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PROGRAMMING 


a1. INTRODUCTION. 


3-2, This section describes assembly-Janguage program- 
ming procedures for the 12531C interface card and its 
associated 1/O deyice. It should be noted that in many 
instances 1/O routines in the HP program library can be used 
in place of specially written routines. Information on the 
library routines is provided in the Hewlett-Packard Program 
Catalog (part no, 5950-9226). 


3-3. The programming discussion which follows deals 
with the teleprinier. The explanation also applies to other 
I/O devices used with the 125310 interface card, except 
that timing considera ons may differ, and the selection of 
printing or punching by programming means rnay not 
apply. 


3-4, CHARACTER CODES. 


3-5, Teleprinter data is transferred to or fr.) the com- 
puter A-‘or B-register, The data is in the form of 8-bit 
cbdracter’ which are plaved in, or acquired from, positions 
7 throng!) 0 of the register. When punching or reading tape 
in the telepr' ter, these vharacters can be any 8-bit word, 
When chara -rs are furnished by the leleprinter keyboard, 
the character code is modified ASCII (American Standard 
Code for Information Interchange), with even parity. The 
parity bit is placed in position 7 of the A- or B-register. 
(The early version of the 2752A Teéleprinter did not have 
the parity feature. The parity bit is logic 0 if not used.) 
Characters transferred to the print uy | of the teleprinter 
must use the modified ASCII code, 


3-6. TIMING. 


3-7, Approximately 0.1 second is required to transfer a 
character to or from the teleprinter. This period starts at 
the execution of an STC instruction which initiates the 
transfer of the character. For a character acquired from the 
teleprinter keyhoard unit, there must be added to the 0,1 
second the period of waiting before a key is struck. 


3-8. STATUS CHECK. 


3-9. Refore performing a computer input or output 
operation involving the teleprinter, the program can check 
the ‘state of a busy bit acquired from the teleprinter inter- 
face card to determine whether the teleprinter is in use. To 
accomplish this, an LIA or LIB instruction is performed, 
using the select code of the teleprinter. The sign bit of the 
word acquired from the interface card is then checked by 
the program. If this busy bit is logic 1, the teleprinier is 


sending or receiving a character. If the sign bit is logic 0, the 
teleprinter is not sénding or receiving a character. 


3-10. It must be noted, however, that if a series of char- 
acters is being transferred, the busy bit becomes logic 0 
between each character. The busy bit therefore is used 
principally for checking the completion of single-character 
1/O operations, If the teleprinter is set for off-line use or is 
not turned on, the busy bit is logie 0. { 
3-11. The busy bit becomes logic 1 abring the STC 
instruction which initiates the transfer of a character to or 
from the teleprinter, It remains logic 1 until completion of 
transfer of the character, The busy bit then remains logic 0 
until an STC instruction initiates the transfer of another 
character. 


3-12, Table 3-1 shows a typical subroutine which checks 
the busy bit. The subroutine remains in a waiting loop if 
the teleprinter is transferring a character. 


3-13. CONTROL WORD. 
d 

3-14, At the start of each teleprinter I/O operation, a 
control werd is furnished to the teleprinter system to indi- 
cate whether an input or output operation is to be per- 
formed, In the case of the 2754B Teleprinter, the control 
word also specifies whether printing, punching, or both are 
to be performed, (In the 2752A Teleprinter, the punch 
functions must be selected manually at the teleprinter.) 
Table 322 shows the make-up of the control word, while 
table 3-3 shows the variations of the control word which 
can be used with the 2754B Teleprinter, 


Table 3-1. Status Check Subroutine 





INSTRUCTION REMARKS 





LIA ZZ This instruction, using the teleprinter 
select code, loads the busy bitin the 
sign position of the A-register. 

SSA This instruction causes a skip if the 
busy bit is logic 0, 

JMP *-2 This instruction brings about a pro- 


gram jump back to the LIA 
instruction, 


--—— From this point the program proceeds 
to a ieleprinter input or output 
subroutine. 





NOTE: ZZ is the teleprinter !/O select code. 
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Table 3-2. Control Word 


~ 
1S 
4 
as 
a 


Table 3-3. Coritrol Words for 2754B Teleprinter 





BIT FUNCTION 























15 Must be logic 1 to indicate that ihe word isa 
control word rather than 2 data word. 
14 {gic 1 10 indicate a computer inpul opera 
tion. Logic 0 10 indicate an ourput operation. 
13° Logie 1 10 indicate that printing is to be per- 
f formed, 
| T2e Logic 1 to indicate that punching is 10 be 
i performed. 
41 thru | Perform no function and can be logic 1 oF 0. 





“tn the case of the 2752A Teleprinter these bits perform no 
function and can be logic 1 or 0. 





| 
| 
t 
| 


| 3-15. PROGRAMMING METHODS. 

3.16. As with many other HP input/output devices, pro- 

| gramming provedures for the teleprinter can use either the 

| skip-by-flag method or the interrupt method, Skip-by-flag 

| has {he advantage that the programming task is simplified; 

| however, the program must remain in a 0.1 second waiting 
Joop for each character transferred. 





| 8.17. ‘The discussion which follows deals first with skip- 
by:flag programming. Then the interrupt method is 

| covered, 

SKIP-BY-FLAG 


| 
3.18, OUTPUT PROGRAMMING, 


METHOD. 


8.19. Table 3-4 shows a subroutine for printing or 
punching one character, using the skip-by-flag method. 
When sending data to the teleprinter by this method, the 
computer 1/O interrupt system must first be turned off; 
otherwise unwanted teleprinter program-interrupts will 
occur, The first instruction in table 3-4 turns off the inter- 
rupt system. 


3-20. Turning off the 1/O interrupt system does not 
_ disable the power-fail interrupt; nor is the parity-error inter- 
rupt or memory-protect interrupt affected, if the optional 
' devices producing these interrupts are installed in the 
computer. 


3-21, After the interrupt system is turned off, an LDA 
instruetion Joads the teleprinter control word in the A- 
register. From the A-register the control word is forwarded 
to the teleprinter system by an OTA instruction which uses 
ihe teleprinter 1/O select code. Next, the 8-bit character to 
be printed or punched istoaded in the Jow-order end of the 
register by a second LDA instruction. After loading, 
position 15 of the A-register must contain logic 0 to indi- 
_ vate that a data word, rather than a control word, is being 
supplied to the teleprinter system. Then an OTA instruc- 
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CONTROL WORD 





(OCTAL) FUNCTION 

110000 Computer output, punch only. 

420000 Computer output, printonty, 

130000 Computer output, print and punch. 

149000 Computer input, no printing or 
punching. 

150000 Computer input and punch, 

160000 Computer input and print. 

770000 Computer input, print and punch. 





tion, wsing the teleprinter 1/O select code, transfers the 
eight bits to the interface card. Finally, an STC instruction 
with the teleprinier I/O select code initiates the print or 
pvoch operation. Approximately 0.1 second is required for 
th transfer of the character to the teleprinter. The SFS and 
IMP instructions in table 3-4 keep the routine in a waiting 
Joop until all bits are transferred to the teleprinter. This 
waiting loop ea) be omitted if the interrupt system is to 
remain off. 


$.22. The preceding paragraphs described the transfer of 
a single character to the teleprinter, If more than one 


Table 3-4. Skip:by-Plag Oulput Routine 
for One Character 














INSTRUCTION FUNCTION 
CLF 00 Turn off interrupt system. 
LDA XX Load cantro! word (table 22)in A- 
regisier. 
OTA 22 Transfer contro! word io teleprinter, 
LDA YY Place character in positions 7 through O 
of A-regisier, Position 15 of the A-regisier 
must contain logic 0. 
OTA ZZ Transfer character 10 teleprinier interface 
card. 
STC 22,C Clear teleprinter in) face Flag FF, and 
start print or punch operation, 
SFS ZZ Check for completion of character trans- 
fey to teleprinter. 
JMP *=4 if Flag FF is clear (character transfer not 
complete), return to SFS instruction. 
STF 00 Turn on imerrupt system, 
NOTES: X% is the core-storage location of the contro! word. 
YY is the core-storage location of the character 10 
be printed or punched. 





2Z is the teleprinter 1/O select code. 


To avoid an unwanted teleprinter interrupt, the in- 
ierrupt system must not be turned back on until 
at least 0.1 second after the STC instruction. 
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character is to be transferred, the control word need not be 
forwarded again to the teleprister system. After the first 
character, the following instructions are required for each 
additional character: 


LDA YY 
OTA ZZ 
STC ZZ,C 
SFS ZZ 
IMP #1 


3.23, The symbols “YY” and “ZZ” above have the same 
significance as in table 3-4. The SFS and JMP instructions 
keep the program in a waiting loop for the 0.1-second 
period required for the transfer of each character to the 
teleprinter. 


3.24. In a multiple-character transfer the 1/O routine 
iust include a means of advancing the core-storage address 
to acquire each successive character. A character count 
must also be maintained to determine when the 1/0 oper- 
ation is complete, 
3-25. INPUT SKIP-BY. FLAG 
METHOD, 


PROGRAMMING, 


3.96. Table 3-5 shows a subroutine for scquiring one 
character from the teleprinter tape reader nnit or keyboard 
unit, The skip-by-fMag method is used, therefore the com- 


Table 3-5. Skip-by-Flag Input Routine 
for One Character 








INSTRUCTION FUNCTION 


















CLF 00 Turn off interrupt system, 


Load contro! word (table 3-2) in A- 
register. 


LDA XX 


Transfer control word to teleprinter. 
system. 


OTA ZZ 


Clear teleprinter interface Flag FF, and 
initiate scquisition of character from 
teleprinter tape reader unit or await 
striking of ieleprinter key. 


STC 2Z,C 


Check for completion of character trans: 
fer vo interface card. 


SFS 2Z 


If Flag FF is clear (character transfer hot 
complete), return to SFS instruction, 


JMP *-1 


Flag FF is set, Transfer character from 
interface card 10 positions 7 through 0 of 


LIAYY 





A-register. The remainder of the A-register 
is clewred. 


STF 00 Turn on interrupt system. 











NOTES: XX js the core-storage location of the control word, 
2Z is the teleprinter 1/O select code. 
YY is the core-storage location reserved for the 
character furnished by the teleprinter. 
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puter interrupt system must be tumed off to avoid 
unwanted interrupts. The first instruction in table 3-5, CLF 
00, performs this function. An LDA instruction then loads 
the teleprinter control word in the A-register, and an OTA 
instruction transfers the word to the teleprinter. Next, an 
STC instruction clears the teleprinter interface Flag FF, 
and either causes a character to be read from tape (if the 
teleprinter START/STOP/FREE switch is et the START 
position), or prepares the system for the striking of a tele- 
printer key. A waiting loop comprised of an SFS instrue- 
tion and a JMP instruction awaits the transfer of a character 
from the teleprinter to the interface card, 


3.27, About 0.1 second is required to transfer a char- 
acter to the interface card. The teleprinter interface card 
Flag FF is then set, and an LIA instruction loads the 
character in the low-order end of the A-register. 


3-28. If more than one character is to be acquired from 
the feleprinter, the control word need not be forwarded 
again to the teleprinter. After receipt of the first character, 
the following instructions are required for the acquisition 
of each additional character: D 


STC 2Z,C 
SFS ZZ 
JMP *-1 
LIA YY 


3.29. The symbols "*ZZ” and “YY” above have the same 
significance as in lable 3-5. The SFS and JMP instructions 
keep the program in a waiting loop until a character is 
transferred from punehed tape or until a key is struck. 
When readi ¢ from punched tape, the duration of the 
waiting Joo) is about 0.1 second. When acquiring a char- 
acter from ‘Se keyboard, the waiting loop continues until 
about 0.1 sevond after a key is struck. 


3-30. In a mulliple-character transfer the I/O routine 
must include a means of advancing the core-storage address 
to acquire each successive character. A character count 
must also be maintained to determine when the I/O opera- 
tion is complete. 


3.31, OUTPUT OR INPUT PROGRAMMING, INTER- 
RUPT METHOD, 


3.32. When the interrupt 1/0 method is used, the 1/0 
youtine does not enter a waiting loop while a character is 
being transferred to or from the teleprinter. Instead, a dif- 
ferent subroutine or program is performed during the 
waiting period. A teleprinter interrupt, oceurring at the end 
of character transfer, brings about a return to the tele- 
printer 1/O routine for completion of the operation. 


3-33. The routine for transferring a character to or from 
the teleprinter ts similar to that used for the skip-by-flag 
method. However, instead of a CLF instruction, an STF 
instruction with select code 00 (octal) is performed at the 
start of the routine, This instruction ensures that the inter- 
rupt system is turned on. 
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3-34. For an output operstion, the method shown in 
table 3-G.4s used. Table 3-7 shows an input operation. 


3-35. In an output operation, if more than one character 
isto be transferred {he follawing instructions are required 
for each additional character: 

\ 


LDA YY 
OTA ZZ 
STC ZZ,C 
JMP 


3-36, For a multiple-character input operation, each 
additonal character requires the following: 


STC ZZ,C 

IMP 

LIA ZZ (When a teleprinter interrupt occurs) 
STA YY 


3-37. \ The program or routine performed while awaiting 


an interrupt must not initiate a different teleprinier opera- 
tion, 


Table 3-6. Interrupt-Method Output Routine 





Table 3-7. Interrupt-Method Input Routine 















INSTRUCTION FUNCTION 

STF 00 Ensure that the interrupt sysiem is 
turned on, 

LDA XX Load control word (table 3-2) in 
A-register. 

OTA 2Z Transfer control word 10 teleprinter. 

ste 2Z,c¢ Clear \eleprinter interface Flag FF, 
and initiate acquisition of character 
from teleprinter tape reader unit or 
await striking of teleprinter key, 

JMP- Jump to a different subroutine or 


program, 





When a teleprinter interrupt occurs, a JSB in- 
struction produces a program jump to the re- 
mainder of the teleprinter 1/O subroutine, 





below: 

LIA 2Z Transfer character from interface card 
10 positions 7 through O of A-reg- 
ister. The remainder of the A-register 
is cleared. 

STA YY Store the character. 





FUNCTION 


INSTRUCTION 


Ensure that the inierrupt system is 
iurned on. 


{oad contra! word (jable 3-2) in A- 
register. 


Transfer control word to teleprinter. 
Place characcer in positions 7 through 0 of 
Avregister. | sition 15 of the A-register 
must contai? logic 0, 


Transfer ch: .cter to teleprinter interface 
card. 


OTA ZZ 


Clear \eleprinter interface Flag FF, and 
start print of punch operation, 


STC ZZ,C 


JMP dump to a different subroutine of 
program. 





NOTES: When a teleprinter interrupt occurs, a JSB instruc- 
tion praduces a program jump to the routine for 
transferring the next character (if any) 10 the 
teleprinter, 


XX is the core-storage location of ihe control word. 
ZZ is the teleprinter 1/O select code. 
YY is the core-storage location of the characier to | 





be printed or punched. 
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NOTES: XX is the core-storage location of ihe conirol word. 
ZZ is the teleprinter 1/O select code. 
YY is the core-storage location seserved for the 
character furnished by the teleprinter. 








3-38. PARITY CHECKING. 
3-39, INPUT. 


3-40. Characters supplied by keys actuated at the tele- 
printer keyboard have a parity bit; even parity is used, (The 
early version of the 2752A Teleprinter did not have this 
feature.) Characters from punched tape have a parity bit if 
the tape was produced with this bit, In both cases, the parity 
bit is one of the eight bits provided, and in the case of a key- 
board character it is placed in position 7 of the A- or B- 
register, No hardware check is made of ihe parity bit; but it 
can be checked by programming means, if desired. 


3-41. OUTPUT. 


3-42. No hardware check is made of parity bits fur- 
nished to the print unit or punch unit, nor is it possible to 
determine directly by programming means whether a parity 
error has occurred. In the case of punched tape, however, 
the tape can later he read and checked by a programped 
parity test or by a comparison with the original data. If a 
parity bit is used with punched tape, a routine musi deter- 
mine whether logic 1 or 0 is required, and rust establish 
the required bit in the 8-bit character. (‘That is, these 
functions are not performed by hardware.) 
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SECTION IV 


THEORY OF OPERATION 


41, . INTRODUSTION. 


4-2, This section explains the circuit theory of the 
buffered teleprinter interface card. The discussion concerns 
mainly teleprinter operations, but it is zlso applicable to use 
of the interface card with other types of 1/O devices, Signal 
timing for other 1/O devices may differ from teleprinter 
timing; and some 1/0 devices may use only a single stop bit, 
rather than the fwo used by the teleprinter. 


4-3, The term “input” in this section signifies data 
input to the computer, while “output” indicates output 
from the computer. Mention of the “keyboard”, the 

. “punch unit”, and the “tape reader” refer to these units in 
the teleprinter. 


44, Before starting the circuit theory discussion which 
folléws, the reader should be familiar with the program- 
ming information provided in Section 11] of this manual, 


4-5, Durivg the theory discussion, ference should be 
made as required to figure 5-2, the logic diagram of the 
interface card, 


46, DATA TRANSFER. 


4-7, It has been noted that data is transferred to and 
from the teleprinier in the form of 8-bit words, These 
words are tyansferred in parallel between the A- or 
B-register and the interface card (figure 4-1). In an output 
operation the word is stored temporarily in a register on the 
interface card, and three bits are added to it, These are a 
start bit (logic 0), and two stop bits (logic 1's), The 11 bits 
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Figure 4-1, Bit Transfer Method 


are then transferred serially to the teleprinter, commencing 
with the start bit, and ending with the two stop bits 
(figure 4-2). 


48, In a teleprinter input operation, an 11-bit word is 
received by the interface card for each key struck or for 
each group of eight holes read from punched tape, The 11 
bits are transferred serially to the register on the interface 
card, As in an output operation, the eight data bits are 
preceded by a start bit, and followed by two stop bits. At 
the interface card the start and stop bils are discarded, and 
the eight data bits are transferred in paralle) from a register 
on the interface card to the A- or B-register. The upper 
waveform in the illustration appears at pins 16 and T of the 
interface card 48-pin connector when an “S” is transferred 
to the leleprinter. The lower waveform appears at pins 4 
and D when an “S” is received from the teleprinter. 


4-9, For the feleprinter, the serial transfer of each bit 
of an 11-bit word requires approximately 9.09 milliseconds, 
The entire 11 bits are transferred in about 0.1 second, The 
parallel transfer of 8-bit words between the interface card 
and the A- or B-register is completed within one computer 
machine cycle. Data transfer times are the same for input 
and output. 


4-10. POWER-GN AND PRESET-SWITCH FUNC- 
TIONS, 


4-11, When power is initially » plied to the computer, 
the interface card receives a POP)O(B) (Power On Pulse to 
1/O, Buffered) signal and a CRS (Control Reset to 1/0) 
signal. (See figure 4-10.) Both signals consist of a train of 
TS pulses, Insting for approximately 40 milliseconds during 
the power turn-on period. The POPIO(B) signal sets the 
Flag Buffer FF. The CRS signal clears the Control FF, the 
Clock Enable FF, the Print FF, the Punch FF, and the 
Read FF, Frequency Divider B is also cleared, and the 
In/Out FF is set. 


4-12. When the Clock Enable FF is cleared by the CRS 
pulse, the set-side output of the flip-flop clears Mip-flop 
US85A in the data register, and sets flip-flop U85B. 


4.13. With the Print and Punch FFs in the clear 
condition, transistor Q4 is cut off, and the data line to the 
teleprinter is maintained at the logic 1 Jevel. 


4-14. An additional function during power turn-on is the 
setting of the Flag FF, and the clearing of the IRQ (Inter- 
rmupt Regvest) FF, These actions are brought about by the 
ENF (Enable Flag)/signal. The ‘irst of the ENF pulses clears 
the IRQ FF. Then, when the Flag Buffer FF is set by the 
POPIO pulse, the Flag FF is likewise placed in the set 
condition, 


4-1 
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Figure 4-2. Nata Waveforms (Typical) To and From Teleprinter 


4.15. Summarizing the state of the interface card after 4.17. STATUS CHECK. 
turn-on, the following conditi ist: 
Powter tkeoe te Fel ije ronehons ext 4.18, When an LIA or 1/8 instruction is Perea to 


a, The Flag Buffer FF, the tn/Out FF, flip-flop USSB in make a teleprinter status check, bit 15 of the A- or B- 
4 : 4 2 ‘. ; , 

THe dua ventana line Bier a register is loaded from the 1OB115 line. Whia the tele- 

eed eee yma he EMG RE ane 2 printer is busy, the Clock Enable FF on the interface card is 


set, and the bit is logic 1. When the teleprinier is not busy, 


b, Frequency divider B is cleared. 
regurnne «Bis cleare the flip-flop is clear, and the bit furnished is logic 0. 


c. The Control FF, the Clock Enable FF, the Print FF, the 
Punch FF, the Read FF, flip-flop U85A in the vata 
register, and 1) © 1RQ FF ure in the clear condition. 


4.19. ‘Timing relationships of signals generated by the 
LIA/B instruction are iusixated in figure 4-3. The STBA/ 
STBB signal in the illustration is not furnished fo the inter- 
face card; the signal leads the status bit info the A- or 


| ey ; 
d, The output data line to the teleprinter is at the logic 1 Beregisler, 


| Tew), 


420. INPUT OPERATION, 
\416, Whenever power is upplied to the computer anda 


program is not running, pressing the PRSSET switch pro- 4-21. ‘The paragraphs which follow describe a computer 
duces manually the same effects that occur during power input operation. During the discussion, reference should be 
furn-on, . made as required to the flow chart in figure 4.41, 


2174, 2115, 2116 2100 
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Figure 4-3. LIA/B Instruction, Timing Chart 
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422. OTA/B INSTRUCTION. 


4-23. To prepare for an input operation, an OTA/B 
instruction transfers a control word to the interface card. 
Figure 4-4 illustrates the signals furnished to the card when 
the instruction is performed, and table 3-2 shows the 
format of the control word. To indicate an input operation, 
bit 14 of the contro) word is logic 1. As a result the In/ 
Out FF is set, and this flip-flop brings about the following: 


a, Enables gate U94C, permitting a clock pulse to be 
supplied to the Data Register FFs when the CFF 
becomes set. 


b. Enables gate U34A, permitting the setting of the Clock 
| Enable FF when the siart bit is received from the 
teleprinter. 


c, Enables gate U24B, permitting data received from the 
teleprinter fo be returned to the teleprinter for printing 
or punching if the Print or Punch FF is set. 


424, The YOO signal results in the clearing of flip-flop 
U95B and sven additional flip-flops in the data register, 
Flip-flop 1124B in the register is set; (he logic 1 from this 
fMip-flop is later shifted down the register to flip-flop U85B, 
where it remains until the next (eleprinter operation, This 
logic 1 maintains the logic 1 level required on the data line 
to the teleprinter when (he teleprinter is not in use, 


4.9), If characters furnished by the feleprinter are to be 
pri «dor punched by the leleprinter itself, the Print FF or 
Pu h FF is set by the appropriate bit of control word. 
With the 2752A Teleprinter it is also necessary that manual 
controls on the teleprinter be set for the required function 
(print or punch), 


Section IV 


4.26. STC INSTRUCTION. 


4:27. An STC instruction (figure 4-5) starts the transfer 
of a character from the teleprinter tape reader, or prepares 
for the receipt of characters from the keyboard, 'The H/C 
bit (hold/clear Flag FF bit) of the instruction word is! 
logic 1, Consequently, the CLF signal becomes true at time 
T4, and the Flag Buffer FF and Flag FF are cleared, 


4-28, The STC signal becomes true at T4, and the 
Control FF is set, If the 1/O interrupt system is on, the set 
condition of the Control FF allows the IRQ FF to be set 
when a character has been transferred from the teleprinter 
fo the data register on the interface card. With the JRQ FF 
set, a teleprinter interrupt occurs, If a ship-by-flag 1/O 
operation is being performed, the Control] FF and IRQ FF 
perform no useful function, 


4-29. The STC signal also sets the Read FF, Asa resu)\, 
a Read Command signal is sent to the teleprinter. If the 
teleprinter tape reader is turned on, a set of eight holes is 
read from punched tape. If the tape reader is not turned on, 
operations await the striking of a key on the teleprinter 
keyboard, (The tape reader js turned on when the FREH/ 
STOP/RUN switch on the 2754B Teleprinter is at the RUN 
position, or when the START/STOP/FREE switch on the 
2752A Teleprinier is at the START position.) 


4-30. DATA TRANSFER. 


4-31. After the STC insiniction initiates the transfer of a 
character from the teleprinter, the computer either enters a 
waiting loop (for askip-by-flag operation) or proceeds with 
another program or routine (in the case of an interrupt-type 
1/O operation). 
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Figure 4-4. OTA/B Instrucion, Timing Chart 
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4.32. At the teleprinter, data transfer to the interface 

card commences when the tape reader reads a character 

or when a key on the keyboard is struck. As noted earlier, 

for each character 11 bits are transferred from the tele- 

printer to the inte "ace card. These are furnished to pins 4 
and D of the 48-pi.. connector on the card. 





4.33, The data pulses are applied to a Schrnitt trigger 
| (Q1,Q2), which shapes the Jeading edges of the pulses. 
Transistor Q3 converts the Schmitt trigger output to the 
_ required voliage levels, 


4-34. The start bit tums on the Clock Enable IF. Then, 
if jumper wire W1 is connected to teryninal A (which is the 
case for (eleprinter use), the clock pulses produced by fre- 
quency divider A are furnished to frequeney divider B. If an 
external clock pulse is used, W1 is connected to terminal B, 
and frequency divider B receives externally produced clock 
pulses. 


435. In the case of ihe teleprinter, jumper wire W2 is 
installed, Jumper W2 provides for a bit transfer rate of 110 
bits per second. At this bit raie, the C FF in frequency 
divider B is set 4.545 imilliseeonds after the Clock 
Rnable FF permits frequency divider B to commence 
operation. When set, the C FF furnishes a shift pulse to the 
data register flip-flops, and the start bit is shifted into fip- 
flop U124B. The 4.545-milliserond delay before the start 
Hit is sampled eliminates problems arising from contact 
bounce, Every 9.09 milliseconds thereafter, another shift 
pulse is furnished to the data register flip-flops, and a new 
hit is shifted into the data register, Bits previously in the 
yegister are moved down the register one position each time 


4-4 


Figure 4-5. STC Instruction, Timing Chart 


a new bit js placed in flip-flop U124B, As with the start bit, 
each bit is sampled at the center of ihe data pulse. 
Figure 4-6 shows the timing relationships. 


4.26, After 10 shifts, the start bit is in flip-flop US5A of 
the data yegister, the eight character-bits are in the flip-flops 
shown above US5A in the logic diagram, and the first stop 
bit is in flip-flop U124B, At this time the Counter Reset FF 
is cleared, and frequency divider B ceases functioning. As a 
result, no further shift pulses are supplied fo the data 


 yegister, and when the second siop bit is fumished by the 


teleprinter, it is not Joaded into the register, 


4.37, When frequency divider B is cleared, the Flag 
Buffer PF is set. This is followed by the setting of the 
Flag FF. 


4.38. If a skip-by-flag 1/0 operation is being performed, 
the next execution of an SFS instruction results in the SKF 
signal becoming true (figure 4-7), A program skip then 
oceurs, 


4-39. If an inlerrupt-type 1/O operation jis bring per- 
formed, the 1/O interrupt system is on, and the ]~N signal 
js true, If the PRH signal also is true, the IRQ FF is set. The 
true IRQ and FLG signals bring about a program inierrupt. 


4-40, LIA/BINSTRUCTION, 


441, An LIA/B instruction transfers the character from 
the data register on the interface card to the A- or B- 
register, The instruction strobes the gates at the outputs of 
the data register flip-flops, and the 8-bit character in the 
register is gated onto the JOBJ-0 through IOBI-7 lines. 
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Figure 4-6. Computer Input Operation (Teleprinter), Timing Chart 
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NV ’ PENDS ON I NICR OPERATIONS, 








21D4-bA, 
From there, the eharecier bils are » fed info positions 0 
through '7 of the A- or Bueyister, At this time the Clock 
Bhable iF is lear, and lugie 0 is peted Into position 15 of 
the As or Rereiisien The renaitivg positions of the A- or 
Boregistar ave cleared. 





Mr, WETPUT OPERATION, 


405," ‘The jerageplis spnlchsteliawe deseeiela iver pirtet 
oniput, opergiion, During the discussion, reference phoujd 
Be thay as required 16, gree AAD, 


nad, FIRST OTA fis INSTR! pean 


4.45. ‘In an output option, m OTA) instruction 
wa a control werd fo {he interface cord, The 
sctions bf the control word sre the seme as for en Input 
eration, eivept that the Ip/Out Pi? is eared, rather than 
{. This revnlts froin the fect that bit 14 of the vontrol 
word j is logic 0. In the clvar vonidition, the In/Out FF brings 
pane the following: ; 


a Peeve gate US4D, pemaitting de Clock usable FF to 
be sot when an SVC instruction iiitiates the transfer of 
a character a ibe teleprinter. 


‘ ‘ 
b. Enables. gated, pennitting a chift pulse to be sont 
to the data register each time the © FF is lcared, 


ec. Enables’ gate US5B, Plowing frequency divider B to be 
"stopped after ii ‘vite have heen supplied to the tele- 
_ printer, 


forwarded 


a, Enables gate ae, peinitting data to 
|’ from the data register td the fe}eprinter, 


$46. © SECOND OTA/B INSTRUCSION, 


447, After the control word has heen furnished to ihe 
Snterfove card, an OTS or OTS instruction forwards ihe 


4-6. 


fas 





‘ ’ Figure 4-7. SPS Instiuction, Timing Chart 





Shit data word tio the card, ‘The bits wre forpig! the 
JO8O-0 through TOKO-7 ines, end aro ptr Iota 
yegister. Prior to this, Mpfop WI24R of i cris 





sot by a false input to ite direct clear tarmbial, pin 10, 
4.48, SPCINSTICTION, 


449, Following the luading of the dita registey wn the 
interface card, an STC jnstynetion is perfor wid, "ie it 
struction clears ile Plag Burfey FF and ihe + ; 
nets the Control FP and Clodk Piwhle PY. 





4-50, It has been seen: that in an input op wien jhe 
Clock Poetle FF is set when # start bit Js receive Trem the 
i@pprinter. In the output operation yyircatly wer dis. 
aussion, this fip-Nop is set as soon us hed TO hstevehan 
jhifiates dots transfer operations, ° 





461 DATA TRANSFER, 


4:52, With the Clock Bnalile FF sot, fi seney civider B 
starts operating (figure 4-8), # sreviouely, pfing USSR in 
the data xegister was set and USA wes ol 

sel-side output of the Clovk bee, With : 
Osta line to fhe ideprinter (ins 16 and T of the 4f pin 
connector) is true. When! frequency divider B bas 1) on 
operating for 4.545 milliseconds, the CFF js srt 
another 4.545 yniliseconds, the (FP is cluared, J 
time 4 shift pulse is furnished to the Cuta repisix i E 3 the 
logic 0 in flip-flop UB5A is shifted info D808. The other 
bits in the data register also ere shifted downward one 
position in the register, When U8 :cives the logic 0, the 
data line to the ieleprinter becomes false, This false lewel is 
the start bit for the teleprintar, and mech funetions in 
the teleprinter vommence. Pach 9,09 sanitised ste teres 
afier the OFF is cleared, end a new bit. is furnished to the 
teloprinter, 



























oy lave been 
‘wily in the 


4.53, When the contents of the dala ryt 
shifted for the eleventh time, the 21 bits 
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Figure 4-8. Computer Output Operation (Teleprinter), Timing Chart 
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data register have all been transferred to the teleprinter, 
The last two bits are the stop bits, The first of these results 
from the setting of flip-flop’ U124B of the data register by 
the OTA/B instruction which loaded the register, The 
second stop bit results from the fact that U124B remains in 
the set condition after the first shift, (In effect, a logic 1 is 
placed in U124B each time a shift takes place because the 
output of gate U104C is true.) 


4-54. At’ the eleventh shift, frequency divider B is 
cleared and the Flag Buffer FF is set, Shortly thereafter the 
Flag FF is set. A program skip then oceurs (for a skip-by- 
flag operation) or an interrupt fakes place. 


4.55, PRINT AND PUNCH CONTROL CIRCUITS. 

4-56, Figure 4-9 illustrates the circuits which permit 
program selection of printing or punching in the 12754B 
Teleprinter, (As pointed out earlier, the 2752A Teleprinter 





juires ovanual selection of these functions.) The Print FF 
is set for printing, and the Punch FF is set for punching, 
The flip-flops are placed in the desired state by the control 
word which is sent to the interface card before the start of 
data transfer, 


ry 


4.57. Jn a print-only operation, the Punch FF js clear 
and the Print FF is set. Consequently, transistor Q7 
conducts heavily and Q6 is cut off, When data transfer 
begins, the data bits are developed across resistor R1 and 
diode ZD1 of the SMD1 printer card. Pin 2 of this card is 
maintained at close to ground potential because Q7 is 
conducting, No voltage is developed across R1 and ZD1 of 
the SMD2 reperforator card because Q7 shorts the input to 
the card, 


4-58. When a punch-only operation is performed, Q6 
conducts heavily and Q7 is cut off. As a result, the data 
signal passes through Q6 and is developed in the SMD2 card 
only, When printing and punching are conducted simul- 
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Figure 4-9. 2754B Teleprinter Print and Punch Control Circuits, Simplified Schematic Diagram 
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‘taneously, Q6 aud Q7 are both cut off. Consequently, half 
the signal vollage is developed in the SMD1 card, and half 
in ihe SMD2 card. The cirevits are designed to function 
normally on this half voltage. 


4-59. Diode CRS prevents damage to Q6 and Q7 in the 
event that the 48-pin connector for the interface card is 
removed while the computer is turned on, If the ground 
‘pins in the connector break contact before the pins carrying 
the print command and punch command signals, excessive 
voltage is applied to the collector or Q6, This high voltage 
would destroy Q6 and Q7 if not bypassed by CR5. 


CAUTION 


Regardless of the protective function of 
diode CR5, always turn off computer 
power before removing the 48-pin con- 
nector, The diode itself could be 
defective, climinating protection. 
4-60. EIA COMPATIBLE DEVICE OPERATION. 
4.61, ‘The interface card can be used with a Bell series 
J03A Data-Phone (or other terminals such as the HP 2749A 
or 2600A) instead of a teleprinter. As with the teleprinter, 
characters transferred to the devices each consist of 11 bits, 


including a start bit and two stop bils, Characters from 
these devices may be 10 or 11 bits depending on whether 


) 


Section 1V 


one or two stop bits are supplied, However, the data wave- 
forms entering and Jeaving the interface card are inverted 
from those associated with the teleprinter. Therefore, the 
waveforms shown in figure 4-2 must be inverted for Data- 
Phone application, 


4.62, As well as being inverted, ihe signal waveforms for 
the Data-Phone have different levels from the teleprinter 
signals. Table 1-1 specifies these Jevels. 


4.63. Data bits from these devices are applied to 
pin X on the interface card. Transistor Q8 inverts the signal 
and changes its voltage levels to correspond to those from 
the teleprinter, The 48-pin plug used on the interface card 
has a jumper connecting pin Y with pins4 and D. Thus, 
after inverting and level shifting, the signal is applied to the 
circuit card as if it were from the teleprinter, 


464, Output data signals leave the ‘nterface card from 
pins 16 and T of the 48-pin connector, A jumper connects 
these pins to pin V. The level is changed and the signal is 
inverted by transistor Q9. Pin W transfers the ovigoing 
signal to the 1/O device, Pins 17 and U furnish +12 volts for 
use by the Data-Phone or terminal, 
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SECTION V 


MAINTENANCE 


Bn. INTRODUCTION. 


5-2. This section proyides maintenance information for 
the 12531-60022 Buffered Teleprinter Interface Card. 
Included are corrective maintenance instructions and refer- 
ence data for troubleshooting. Tables and diagrams pre- 
sented in this section ave arranged in the following orver: 


Sample 1/0 test programs (table 5-1), 

Connections to 2752A Teleprinter (table 5-2), 
Connections to 27548 Teleprinter (table 5-3); 

Interface card replaceable parts list (table 5-4). 
Integrated circuit pin connections and characteristics 
(figure 5-1). 

Interface card parts 
(figure 5-2), 


OES RS 


location and 


p 


logic diagram 


5-3. PREVENTIVE MAINTENANCE, 


5-4. Preventive maintenance for the interface kit is per- 
formed at the same intervals as for the computer system as 
a whole. 


5-5. Preventive maintenance consists of inspecting the 
interface card for burned or broken components, or the 
presence of foreign material, The vable and connector 
which attach fo the front of the card should also be 
checked for damaged insulation, bent or broken pins, ete. 
Afler any damage has been repaired, run the offline 
diagnostic program (if any) for the 1/O device. (The appli- 
cable offJine diagnostic program is specified in the opera- 
ting and service manual for the device.) Finally, run an 
on-line diagnostic program to check the interface card with 
the 1/O device coynected. For the teleprinter, use the 


‘Yable 5-1. Sample Input/Output Test Programs 


online diagnostics designated in paragraph 2-18. Procedures 
for running diagnostic programs are described in the Manual 
of Diagnostics, 


5-6, CURRECTIVE MAINTENANCE, 
5-1 GENERAL, 


5-8. Most malfunetions of the interface card can be 
traced by performing the teleprinter diagnostic program 
and analyzing error halts.as they occur. Oscilloscope checks 
facilitate lovalizing the fault to a component. 


5-9. When performing troubleshooting, refer fo 
figures 5-1 and 5-2. Table 5-1 contains sample programs for 
testing data transfer between the computer and the 1/0 
device. Connections to the interface card 48-pin connector 
are listed in tables 5-2 and 5-3. Parts information is pro- 
vided in table 5-4. For connections to the 8G-pin connector, 
refer to the computer installation and maintenance manual. 


5-10, SIGNAL VOLTAGES, 
§-11, The vollages of teleprinter signals entering and 


leaving the interface card are listed in table 1-1, 


5-12. For voltage levels of signals received by the inter- 
face card from the computer, refer (o the computer instal- 
lation and maintenance manual, 


5-13. To determine the input voltages, output voltages, 
and circuit delay of integrated cireuits on the interface 
card, first find the integrated circuit diagram in figure 5-1. 
Then refer to the appropriate characteristic at the bottom 
of the figure. 





Input Program 


40 CLC 00 Turn off 1/0 interrupt system 


LDA 71 Load A-register with control word 

OTA SC Output control word 

STC $C,c Set control, clear flag 

SrS SC Wait for flag 

JMP “<7 

LIB sc Input data word 

OTB 01 Output data word (000101,) 
to Switch Register (2114 and 
2100 Computers only) 

JMP 40 Return for next data word 

71 ~=—- 160000 Control word 


Output Program 
Set the Switch Register to 123202, 


20 +=CLC 00 Turn off 1/0 interrupt system 


LIA 01 Lozd data from Switeh Register 
OTA Sse Output data word 

sTé SOc. Set control, clear flag 

SFS sc Wait for flag 

JMP *-4 

JMP 20 Return for next oviput 
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Table 5-2, Connections to 27524 Teleprinter 


12537C 





INTERFACE WIRE TELEPRINTER 
CARD PIN COLOR CONNECTION* 


SIGNAL 





4,D Black Pin 3 of teleprinter rear conjiector 


12,N Red +12 volt input on card assembly” * 
(one end of resistor R1) 


14,R White- ~12 volt input on card assembly** 
brown (one end of resistor R3) 


16,7 Green- Pin 7 of teleprinter rear connector 
orange 
ie Yellow Read command input to card assembly** 


(junction of resistors R1 and R2) 


24,BB Cable Ground connection on card assembly** 
shield (emitter of transistor Q2) 








Computer input data 


+12 volts 


-12 volts 


Computer output data 


Read eommand 


Ground 


NOTES: “Refer 10 the schematic diagram in the HP 2752A Teleprinter manual for components specified in this table, 
**“Card assembly” refers to the printed circuit card added during modification of the Teletype Corporation Model 


ASR-33 Telety pewriter Set. 





Table 5-3. Connections to 27548 Teleprinter 









TELEPRINTER 
CONNECTION* 


INTERFACE 
CARD PIN 





SIGNAL 









Black Terminal T6 
Red ¥ 412-volt input on card assembly** 
(one end of resistor R1) 


Brown -12-volt input on card assembly** 
(one end of resisiur R3) 


White Terminal T7 


Yellow Read command input to card assembly* * 
(junction of resistors R1 and R2) 


White,. Ground connection on card assembly ** 
black, (ernitter of transistor O2) 

& cable 

shield 

Orange Terminal T8 


Green Terminal 14 


Computer input data 


+12 volts 


~12 volts 


Computer outpul data 


Read command 


Ground 


Punch Control 


Print Control 








ASR-35 Teletypewriter Set. 


NOTES: *Refer to the schematic diagram in the HP 27548 Teleprinier manual for components specified in this table, 
**4Card assembly” refers to the printed circuit card added during modification of the Teletype Corporation Model 
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Table 5-4. Buffered Teleprinter Interface Card, Replaceabie Paris List 





















REFERENCE MFR 

DESIGNATION HP PART NO, DESCRIPTION CODE MPFR PART NO, 
C1 0166-0263 Capacitor, Fxd, Cer, 0.22 uF, 20%, 50 VDCW 56289 5C528S-CML 
Gz 0160-0153 Capacitor, Fxd, My, 1000 pF, 10%, 200 VOCW 58289 192P10292-PTS 
c 0160-2840 Capacitor, Fxd, Mica, 470 pF, 5%, 300 VDCW 72136 RMD15F471.13C 
[0.5] 0140-0791 Capacitor, Fxd, Dipped Mica, 56 pf, 5% 28480 0140-0191 
C8, 10, 12 thru 24 0780-0291 Capacitor, Fxd, Elect, 1 uF, 10%, 35 VDCW 56289 150D105x9035A2 
co. 01780-0338 Capacitor, Fxd, Elect, 25 uF, +75~-10%, 25 VDCW 278480 0180-0338 
CRI 1902-0022 Diode, Breakdown, 2.67V 04713 $2Z10939-16 
CR2, 3, 7,8 1810-0030, Diode, Ge, 100 mA, 0.65V 23480 1910-0030 
cR4 1910-0022 Diode, Ge, 5WIV 14433 G401 
CR5 1901-0460 Diode, Si, 3 junction stabistor 03508 STB523 
LBS 9140-0082 Coil, Fxd, RF, 15 uH 28480 9140-0082 
a1,2,3 | 1854-0094 Transistor, Si, NPN 80131 2N3646 
04,5 | 9854-0215 Transistor, Si, NPN. 80131 2N3904 
06,7 1853-0036 Transistor, Si, PNP 80131 2N3906 
08,9 1853-0058 Transistor, Si, PNP 80131 2N3644 
O40, 11, 12 1854-0071 Transistor, Si, NPN 28480 1854-0071 
RV 0698-3635 Resistor, Fxd, Met Ox, G80 ohms, 5%, 2W 28480 0698-3635 
R3, 21, 25 0698-0084 Resistor, Fxd, Fim, 2.15k, 1%, 1/8 28480 0698-0084 
R4 0698-3153 Resistor, Fxd, Flm, 3.83k, 1%, 1/8W 28480 0698-3153 
RS 0757-0421 Resistor, Fxd, Fim, 825 ohms, 1%, 1/8W 28480 0757-0421 
R6 0757-0274 Resistor, Fxd, Fim, 1.21k, 1%, 1/8W 28480 0757-0274 
R7, 29 0698-3132 Resistor, Fxd, Flim, 261 ohms, 1%, 1/8W 228480 0698-3132 
R8, 27,31 0757-0442 esistor, fxd, Film, 10,0k, 1%, 1/8W 28480, 0757-0442 
R9, 45 0698-3155 1, Fxd, Fim, 4.64k, 1%, 1/8W 28480 0698-3155 
R10 0698-3154 Resistor, Fxd, Fm, 4,.22k, 1%, 1/8W 28480 0698-3154 
R11, 28, 38, 48 0757-0280 Resistor, Fxd, Fim, 1k, 1%, 1/8W 28480 0757-0280 
R12 0698-0030 Resistor, Fxd, Fim, 464 ohms, 1%, 1/2W 2480 0698-0090 
R13 1810-0068 Resistor, Network (6 fxd fim resistors) 480 1810-0008 
R14, 15, 17, 18 1810-0020 Resistor, Network (7 fxd ilm resistors) 28480 1810-0020 
R16 0757-0244 Resistor, Fxd, Fim, 51.1 ohms, 2%, 1/8W 28480, 0757-0894 
R22, 24 0692-0085 Resistor, Fxd, Fim, 261k, 1%, 1/8W 22480. 0698-0085 
R23, 26 0757-0200 Resistor, xd, Film, £.62k, 1%, 1/8W 28480 0757-0200 
830 0757-1078 Resistor, Fxd, Fim, 1.47k, 1%, 1/2W 28480 0757-1078 
R32 (revision 1117) 0757-0461 Resistor, Fxd, Fim, 00.1k, 1%, 1/8W 728480 0757-0461 
R22 (revision 1120) 0698-3154 Resistor, Fxd, Flim, 4.22k, 1%, 1/8W 28480 0698-3154 
R33 {revision 117.7) 0757-0446 Resistor, Fxd, Fim, 15k, 1%, 1/8W 28480 0757-0446 
R33 (revision 11.20) 0757-0427 Resistor, Fxd, Fim, 1.5k, 1%, 1/8W 28480 0757-0427 
34 0575-0439 Resisror, Fxd, Fim, 6,81k, 1%, 1/8W 28480 0757-0439 
R35 0698-3152 Resistor, Fxd, Flin, 3.48k, 1%, 1/8W 22480, 0698-3152 
R36 0698-0082 Resistor, Fxd, Fim, 464 ohms, 1%, 1/8W 26480 0898-0082 
R37 0698-3151 Resistor, Fxd, Fim, 2,87k, 1%, 1/BW 28480 0698-3151 
R43 0698-3440 Resistor, Fxd, Fim, 196 ohms, 1%, 1/8W 28480, 06928-3440 
R44 0698-3445 Resistor, Fxd, Flm, 348 ohms, 1%, 1/BW 28480 0698-3445 
R46, 47 0757-1094 Resistor, Fxd, Fim, 1.47k, 1%, 1/8 28480. 0757-1094 
14,17, 27 1820-0956 Integrated Circuit, CTL 07263 $12459 
UTS 1820-0069 Integrated Circuit, TTL 07295. SN4344 
U16, 25, 34, 36, 1820-0054 Integrated Cirevit, TTL 01295, SN4342 

45, 46, 55, 56, 

76, 86, 94, 104 
U24, 26, 35, 44 1820-0068 Integrated Cireuit, TTL 12040 SN717140N 
U41,42 1820-0099 Integrated Ciravit 01295, SN7493N 
U54, 66, 84 1820-0071 Integrated Circuit, TTL 01295. SN7440N 
U64, 65, 74, 75 1820-0075 Integrated Ciycuit, TTL 01295 SN4353 
U85, 95, 105, 114, 1820-0077 Integrated Circuit, TTL 01295 SN4354 

115, 124, 125 
U96, 106, 116, 1820-0974 Integrated Circuit, CTL 07263 SL4817 

126, 127 
Wi, 2, 3,4, 5,6 8159-0005 durmper Wire 28480 8159-0005 
x¥1 1200-0199 Socket, Crystal 28480 1200-0199 
¥t 0410-0421 Crystal, Quartz, 225,280 kHz, 0.01% 28480 0410-0421 











CHARACTERISTIC? CHARACTERISTIC 2 


tz 0075 








CHARACTERISTIC 29 CHARACTERISTIC 17 





NOTE: PINS FACE AWAY FROM VIEWER. 














CHARACTERISTIC B 


werous7a 






ee re 
CHARACTERISTIC 22 














MA MUM, 















PROPAGATION 
INPUT LEVEL OUTPUT LEVEL OPEN DELAY 
CHARACTERISTIC od INPUT ——— 
LOGIC1 LOGIC O LOGIC 1 LoGico ACTS AS: TOLOCICT TOLOGICO 
(VOLTS, MIN) | (VOLTS, MAX)}(VOLTS, MIN)} (VOLTS, MAX ({NANOSECONDS)| (NANOSECONDS) 

2 2.0 0.8 24 04 Logic 1 29 15 
2.0 0.8 24 0.4 Logie 1 50 50 
2.0 0.8 24 0.4 Logic 1 35 50 
7 1.25 0.5 2128) -0.36 Logic 0 18 18 
22 15 0.4 2.2 -0.3 Logic O 24 24 
29 2.0 0.8 2.4 0.4 Logic 1 135 135 
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Figure 5-1. Integrated Circuit Pin Connections and Characteristics 
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SECTION VI 


REPLACEABLE PARTS 


6-1. INTRODUCTION. 


6-2. This section provides information for ordering 
replacement parts for the 12531C Buffered Teleprinter 
Interface Kit, 


6-3. Table 6-1 lists parts in numerical order by HP part 
number and gives the total quantity for each replaceable 
part in the interface kit. A replaceable parts list (table 5-4) 
and parts location diagram (figure 5-2) for the interface 
card are provided in section V of this manual. 


6-4. Tables 6-1 and 5-4 list the following information 
for each part: 


a. Reference designation of the part (table 5-4 only). 
Refer to table 6-3 for an explanation of abbreviations 
used in the “REFERENCE DESIGNATION” column. 


b. Hewleti-Packard part number. 
c. Description of the part. Refer to table 6-3 for an 


explanation of the abbreviations used in the “DE- 
SCRIPTION” column. 


d. A five digit code that identifies the manufacturer of the 
part. Refer to table 6-2 for a listing of the manu- 
facturers that correspond to the codes. 


e. Manufacturer’s part number. 


f. Total quantity (TQ) of each part used in the kit or 
assembly (table 6-1 only). 


6-5. ORDERING INFORMATION. 


6-6, To order replacement parts or to obtain informa- 
tion on parts, address the order or inquiry to the local 
Hewlett-Packard Sales and Service Office, (Sales and Service 
Offices are listed at the back of (his rnanual.) Specify the 
following information for each part ordered: 


a. Identification of the instrument, kit, or assembly 
containing the part (refer to paragraph 1-10). 


b, Hewlett-Packard part number for each part, 


c. Description of each part. 





d. Circuit reference designation, if applicable, 
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HP PAST NO. 
0140-0191 
0166-0153 
0160-0763 
0160-2940 
0180-0291 
0780-0338 
0410-0421 
0698-0082 
0698-0084 
0698-0085 
0698-0090 
0692-3132 
0698-3151 
0693-3152 
6698-3153 
0698-3154 
0698-3154** 
0698-3155 
0698-2440 
0698-3445 
0698-3635 
0757-0200 
0757-0274 
0757-0280 
0757-0394 
0757-0421 
0757-0427"* 
0757-0439 
0757-0442 
0757-0446” 
0757-0451* 
0757-108 
0757-1094 
1200-0129, 
1810-0008 
1810-0020 
1820-0054 
1820-0068 
1820-0069 
1820-0071 
1820-0075 
1820-0077 
1820-0099 
1820-0956 
1820-0974 
1853-0036, 
1853-0058 
1854-0071 
1854-0094 
1854-0215 
1901-0460 
1902-0022 
1910-0022 
1910-0030 
8159-0005 
9140-0082 

12531-60022 

12531-90033 


Table 6-1. Numerical List of Replaceable Parts 





DESCRIPTION 


12531C 





Capacitor, Fxd, Dipped Mica, 56 pf, 5% 
Capacitor, Fxd, My, 1000 pF, 10%, 200 VDCW 
Capacitor, Fxd, Cer, 0.22 uF, 20%, 50 VDCW 
Capacitor, Fxd, Mica, 470 pF, 5%, 300 VOCW 
Capacitor, Fxd, Elect, 1 uF, 10%, 35 VOCW 
Capacitor, Fxd, Elect, 25 uF, +75, -10%, 25 VDCW 
Crystal, Quartz, 225,280 kHz, 0,01% 
Resistor, Fxd, Fim, 464 ohms, 1%, 1/8W 
Resistor, Fxd, Fim, 2,15k, 1%, 1/8W 
Resistor, Fxd, Fim, 2.61k, 1%, 1/8W 
Resistor, Fxd, Fim, 464 ohms, 1%, 1/2W 
Resistor, Fxd, Flm, 261 ohms, 1%, 1/BW 
Resistor, Fxd, Fim, 2.87k, 1%, 1/8W 
Resistor, Fxd, Fim, 3.48k, 1%, 1/8W 
Resistor, Fxd, Fim, 3,83k, 1%, 1/8W. 
Resistor, Fxd, Fim, 4.22k, 1%, 1/BW 
Resistor, Fxd, Fim, 4.22k, 1%, 1/8W 
Resistor, Fxd, Fim, 4.64k, 1%, 1/8W. 
Resistor, Fxd, Fim, 196 ohms, 1%, 7/8W 
Resistor, Fxd, Fim, 348 ohms, 1%, 1/3W 
Resistor, Fxd, Met Ox, 680 ohms, 5%, 2W 
Resistor, Fxd, Fim, 5.62k, 1%, 1/8W 
Resistor, Fxd, Fim, 1.21k, 1%, 1/8W 
Resistor, Fxd, Firn, 1k, 1%, 1/8W 
Resistor, Fxd, Flm, 51.1 ohms, 1%, 1/8W 
Resistor, Fxd, Fim, 825 ohms, 1%, 1/8W 
Resistor, Fxd, Fim, 1.5k, 1%, 1/8W 
Resistor, Fxd, Fim, 6.81k, 1%, 1/8W. 
Resistor, Fxd, Fim, 10,0k, 1%, 1/8W. 
Resistor, Fxd, Flm, 15.0k, 1%, 1/BW 
Resistor, Fxd, Fim, 68.1k, 1%, 1/8W 
Resistor, Fxd, Fim, 1.47k, 1%, 1/2W 
Resistor, Fxd, Film, 1.47k, 1%, 1/8W 
Socket, Crystal 

Resistor, Network (6 fxd flm resistors) 
Resistor, Network (7 fxd flm resistors) 
Integrated Circuit, TTL 

Integrated Circuit, TTL 

Integrated Circuit, TTL 

Integrated Circuit, TTL 

Integrated Circuit, TTL 

Integrated Circuit, TTL 

Integrated Circuit 

Integrated Circuit, CTL 

Integrated Circuit, CTL 

Transistor, Si, PNP 

Transistor, Si, PNP 

Transistor, Si, NPN 

Transistor, Si, NPN 

Transistor, Si, NPN 

Diode, Si, 3 junction stabistor 

Diode, Breakdown, 2.67V 

Diode, Ge, 5 WIV 

Diode, Ge, 100 mA, 0.65V 

Jumper Wire 

Coil, Fxd, rf, 15 uH 

Buffered Teleprinter Card 

Buffered Teleprinter Manual 








MFR 

CODE MFR PART NO, 

28480 0140-0191 1 
56289 192P10292-PTS 1 
56289 5C52BS-CML 1 
72136 RDM15F47153C iP 
56289 150D105X9035A2 W7 
28480 0180-0338 1 
28480 0410-0421 1 
28480 0698-0082 it 
28480 0698-0084 3 
28480 0698-0085 2 
28480 0698-0090 1 
28480 0698-3132 2 
28480 0698-3151 1 
28480 0698-3152 1 
28480 0698-3153 1 
28480 0698-3154 1 
22480 0698-3154 1 
28480 0698-3155 2 
28480 0698-3440 1 
28480 0698-3445 1 
28480 0698-3635 1 
28480 0757-0200 2 
28480 0757-0274 1 
28480 0757-0280 4 
28480 0757-0394 1 
28480 0757-0421 1 
28480 0757-0427 1 
28480 0757-0439 4 
28480 0757-0442 3 
28480 0757-0446 1 
28480 0757-0461 4 
284380 0757-1078 4 
28480 0757-1094 2 
28480 1200-0199 1 
28480 1810-0008 4 
28480 1810-0070 4 
01295 SN4342 12 
12040 SN7410N 4 
01295 SN4344 1 
01295 SN7440N 3 
01295 SN4353 4 
01295 SN4354 7 
01295 SN7493N 2 
07263 SL3459 3 
07263 S$14817 5 
80131 2N3906 2 
80131 2N3644 2 
28480 1854-0071 3 
80131 2N3646 3 
80131 2N3904 2 
03508 STB523 1 
04713 $Z10939-16 1 
14433 G401 s 
28480 1910-0030 4 
28480 8159-0005 2 
28480 9140-0082 7) 
28480 12531-60022 1 
28480 12531-30033 1 





* Revision code 1117 only, 
* Revision code 1120 only. 
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Table 6-2. Code List of Manufacturers 








The following code numbers are from the Federal Supply Code for Manufacturers Cataloging Handbooks H4-1 
(Name to Code) and H4-2 (Code to Name) and their latest supplements. 








Code No. Manufacturer Address 

01295 Texas Instruments, Inc., 

SPU SESERMICUUCT SYM. 5, 6b cee HET Aare aie er we SUS Mw Gk HE Rd ee Dallas, Texas 
03508 CLES SOMIOONGUELOMENOG, DED ies cfscs a ehicient sos aie a ee ee ls Syracuse, N.Y. 
04713 Motorola Inc. Semiconductor Prod. Div. 242. bee ee ee eee Phoenix, Arizona 
07263 Fairchild Camera & Inst. Corp., 

SMO CHORMOW Steaua) sits weifar ee be tent e eS Boe ome) ee tL Ole Mountain View Cal. 
12040 INGRIGHANSEMICOHCMCLONCORD. gk bose dew Eee Bpee we ee ee Danbury, Conn. 
14433 ITT Semiconductor, A Div. of Int. 

Melepnonei&: Telssraon Corps: . 6 ce we oe ee Hn ee ee West Palm Beach, Fla. 
28480 BAA ALEPOC ATIC OR ALIA os oforc. Bs. 1e Pk. ep Ga Seer Teo a Ad eee blow, Palo Alto, Cal. 
56289 BRPAGVOICIROTICIGON wok 6 Oe eh be Re 6 ee North Adams, Mass. 
72136 Rlectrowmotive MigsCa Ine, 22.4 ce i chee ee Oe Williamantic, Conn, 
80131 Electronic Industries Association. 


Standard tube or semi-conductor device, 
any manufacturer. 
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Table 6-3. Reference Designations and Abbreviations 





ac 
ad 
Al 
AR 
adj 
assy 


bik 
blu 
brn 
brs 
Btu 
Be Cu 


Cc 
cw 
cow 
cer 
emo 
com 
ert 
CTL 


cath 
cd pl 
Comp 
conn 
compl 


de 
dr 
DTL 
depe 
dpdt 
dpst 


E 
ECL 
ext 
encap 
elctit 


i 
FF 
flh 
Fim 
Fxd 
filh 


Ce 


w 


assembly 

netor, synchro 
battery 

capacitor 

circuit breaker 
diode 

delay line 

indicator 

Mise electrical parts 
fuse 

filter 

receptacle connector 





amperes 
Hernating current 
toes 

aluminum 

as required 

adjust 

assembly 


= base 
= bandpass 


ET 


" 


" 


black 
blue 
brown 


= bress 


on iw ry 


British thermal unit 
beryllium copper 


collector 

clockwise 
counterclockwise 
ceramic 

cabinet mount only 
common 
cathode-ray tube 
complementary transistor 
logic 

cathode 

cadmium plate 


= composition 
= connector 


complete 


direct current 
drive 
diode-transistor logic 


= deposited carbon 


double-pole, double-throw 
double-pole, single throw 


emitter 
emitter-coupted logic 
external 
encapsulated 
electrolytic 


= farads 





flip-flop 

flat head 
film 

fixed 
fillister head 


giga (109) 
germanium 
glass 
ground(ed) 





REFERENCE DESIGNATIONS 





12531C 















































K relay TB = terminal board 
L inductor is = test point 
M meter U = integrated circuit, non- 
Mc microcireuit repairable assembly 
P plug connector Vv = vacuum tube, 
Qa = semiconductor device photocell, etc. 
other than diode or VR = voltage regulator 
microcircuit Ww = cable, jumper 
R = resistor x = socket 
RT = thermistor 9 = crystal 
Ss switch Zz = tuned cavity, network 
T = transformer 
ABBREVIATIONS 
gra = gray ph = Phillips head 
grn = green pk = peak 
pp = peak-to-peak 
H = henries pt = point 
Hg = mercury PIV = peak inverse voltage 
hr = hour(s) PNP. = positive-negative-positive 
Hz = hertz PWV = peak working voltage 
hdw = hardware pore = porcelain 
hex = hexagon, hexagonal posn = position(s) 
pozi = pozidrive 
ID = inside diameter 
1F intermediate frequency 
in. inch, inches rf = radio frequency 
1/0 = input/output rdh = round head 
int = internal rmo = rack mount only 
incl = jnclude(s) rms = root-mean-square 
insul = insulation, insulated RWV = reverse working voltage 
imparg impregnated rect = rectifier 
incand incandescent r/min = revolutions per minute 
RTL = resistor-transistor logic 
k = kilo (103), kilohm 
s = second 
Ip = Jow pass SB = slow blow 
Se = selenium 
m = villi (10°3) Si = silicon 
M mega (108), megohm ser = silicon controlled rectifier 
My Mylar sil = silver 
mfr manufacturer sst = stainless steel 
mom = momentary: stl = steel 
mig = mounting spel = special 
mise miscellaneous spdt = single-pole, double-throw 
Met Ox metal oxide spst = single-pole, single-throw 
rminir = miniature semicond = semiconductor 
n nano (10°) Ta = tantalum 
nc. = normally closed or no id = time delay 
connection Ti = titanium 
Ne = neon tal = toygle 
no. number thd = thread 
n.o. normally open tol = tolerance 
np. = nickel plated hk = transistor transistor logic 
NPN = negative-positive negative 
NPO = negative-positive zero (zero 
temperature coefficient) u(y) = micro (10°6) 
NSR not separately replaceable 
NRFR not recommended for field Vv = volt(s) 
replacement var = variable 
vio = violet 
oD outside diameter VDCW) = direct current working volts 
OBD order by description 
orn orange Ww = watts 
ovh oval head ww = wirewound 
oxd = oxide wht = white 
WIiv = working inverse voltage 
p = pico (10°!2) 
PC = printed circuit yel = yellow 
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SECTION VI 


REPLACEABLE PARTS 


6-1. INTRODUCTION. 


6-2, This section provides a replaceable parts cross 
reference between Teletype Corporation part numbers and 
Hewlett-Packard part numbers. Only parts with high usage 
rates have been assigned Hewlett-Packard part numbers; the 
corss reference (table 6-1) includes all parts curently in this 
category. Table 6-2 provides a list of reference designations 
and sbbreviations encountered in this manual, and table 6-3 
provides a manufacturers code list. 


63.  GRDERING INFORMATION. 
6-4, All parts that have been assigned an HP part 


number snay be ordered from the Jocal Hewlett-Packard 
tes and Service Office (addresses are given at the back of 


this manual), Teletype Corporation, Skokie, Mlinois can 
supply all othes parts. 


6-5, When ordering paris from Hewlett-Packard, be sure 
to specify the following information for each part ordered: 


a. Unit mode) number. 
b. Unit serial number. 
c. Hewlett-Packard stock number for each part. 


d. Description of each part as listed in the Teletype 
Corporation manual supplied with the unit, 


e. Circuit referenve designation (if applicable), 
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Table 6-1. Replaceable Parts Cross Reference 





DESCRIPTION 


TELETYPE PART NO. 


HP PART NO. 


2Y52A 





Spring, Cover 

Spring, Expansion 
Spring, Expansion 
Spring, Expansion 
Shoe, Secondary Cluich 
Shoe, Primary Cluteh 
Spring 

Oiler Felt, Function Bail 
Spring, Expansion 
Spring, Clutch 

Cover, Keyboard 
Spring, Multi-Tined 
Head, Print Hammer 
Spring 

Plate, Carriage Return Trip 
Lever, Shoe Release 
Knob, Range Adjust 
Brush, Carbon 

Dise, Distributor 
Bearing, Main Shaft 
Bearing, Main Shaft 
Shaft, Main Shaft 

Knob, Platen 

Holder, Paper 

Lid (w/window) 

Fan, Blower, 60 Hz 
Indicator, Elapsed Time, 60 Hz 
Indicator, Blapsed ‘Sime, 50 Hz 
Spring 

Capacitor, Motor Start 
helt, Drive 

Gear, Pinion 

Plate, Motor Gear 
Pulley, 100 WPM, 60 Hz 
Knob, Line/Local Switch 
Plate, Mounting, 50 Hz 
Gear, 17 Tooth, 50 Hz 
Pulley, 100 WPM, 50 Hz 
Motor, Drive, 60 Hz 
Transformer, 50 Hz 
‘Transformer, 50 Hz 
Fan, Blower, 50 Hz 


T4709 

76422 

90615 
121100 
150043 
150044 
150241 
150930 
151397 
151728 
180027 
180034 
180502 
180555 
180571 
180646 
180654 
180979 
180987 
181001 
181002 
181007 
181039 
181048 
181182 
181151 
181265 
181284 
181384 
181409 
181411 
181416 
181420 
181824 
181850 
181851 
181855 
181870 
181878 
181879 
182181 





1530-1531 
1460-1196 
1460-1194 
1460-1195 
1530-1018 
1530-1019 
1530-1020 
1580-1533 
3460-1197 
1530-1535 
1530-1431 
1460-1192 
1530-1010 
1530-1529 
1530-1534 
1530-1016 
15380:1015 
1530-1013 
1530-1014 
1580-1433 
1580-1434 
1530-1435 
1580-1003 
1530-1437 
4040-0795 
1580-1011 
1120-1534 
1530-1289 
1530-1017 
1230-0811 
1580-1012 
3530-1009 
1530-1008 
1530-1007 
1590-1002 
1530-1213 
1530-1214 
1530-1215 
1530-0996 
1530-1216 
1530-1217 
1530-1218 
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Table 6-1. Replaceable Parts Cross Reference (Continued) 








DESCRIPTION TELETYPE PART NO. HP PART NO. 

Defleetor, Fan (50 Hz units) 182183 1530-1219 
Motor, Drive, 50 Hz 182267 1530-1212 
Lid, Punch Unit 182912 4040-0796 
Holder, Paper Tape 182918 1530-1436 
Cover, Left, Punch 182922 4040-0794 
Latch, Spring 183029 1530-1005 
Lid, Reader Unit 183032 1530-1530 
Rail, Tight Tape 183033 1530-1004 
Cover, Contact 183062 1535-0029 
Wheel, Feed | 183071 1530-1006 
Ser., Fil. Hd., 4-40 x 9/64 183112 2200-0764 
Cover, ‘Tape Reader 383135 4040-0827 
Gnide, Line 183254 1535-0030 
Scr., Self. Tapping, No. 8 183261 0624-0274 
Ser., Thamb, 8:32 184085 0570-1123 
Drum, Answer Back 184149 1530-1582 
Ser., Self-Tapping, 1/4 - 14 192289 (1624-0273 
Reader (w/Harness) UX800 1685-00386 
Fuse, 2A, Slo Blo rs 2110-0303 
Fuse, 3A, Slo Blo =) 2710-0029 
Fuse, 3/8A, Slo Blo ? 2110-0044 
Fuse, 1/2A, Slo Blo = 2110-0008 
Fuse, 1.8A, Slo Blo = 2110-0353 
Kit, Overhaul = 5080-5376 

Includes al! parts in 8000 hr main- 

tenance kit and the following parts 

Bearing, Ball (2) 180467 

Beaying, Ball (4) 180468 

Bearing, Ball (1) 180575 

Rearing, Ball (1) 180576 

Lever, Blocking (4) 180643 

Lever, Blocking (4) 180644 

Lever, Selector (8) 180645 

Lever, Lock (1) 180669 

Lever, Start W/Stud (1) 180671 

Armature Assembly (1) 180704 

Bearing (1) 180969 

Bearing (1) 180970 

Dise, Distributor (1) 180987 1530-1014 

Bearing (1) 781001 1530-1433 

Bearing (1) 181002 1530-1434 

Plate W/Stud (1) 181416 1530-1008 

Pulley & Gear W/insert, 100 WPM (1) 181420 1530-1007 
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Table 6-1. Replacedble Parts Cross Refi ence (Continued) 

















DESCRIPTION TELETYPE PART NO. HP PART NO. 

Kit, 3000 hr mainienance = 5080-5377 

Includes following parts: 

Rail, Carriage (1) 185799 

Block, Rotary Drive (2) 180471 

Guide, Nylon (6) 180478 

Head, Print Hanimer (1) 180502 1530-1010 

Plate, W/Post (1) 180505 - 

Plate, W/Post (1) 180506 

Slide (Common) (1) 180510 | 

Slide (2) 180511 | 

Slide Plates (1) 180512 

Plate (i) 180518 

Rack (2) 180519 

Bail, Carriage Drive (1) 180544 

Bracket (1) 180549 

Shaft. (2) 180920 

Bar, Code — (PS) 180947 

Brush, Carbon (2) 180979 1530-1013 

“awl, Feed (1) 181067 

Aatehet, Left W/Pin (1) 181125 

Ratchet, Right W/Pin (1) 181126 

Relt, Timing (1) 181409 1530-1012 

Bar, Code & Blocking Lever (8-1) (1) 16282 

Bar, Code & Blocking Lever (8-2) (1) 186288 

Bar, Code & Blocking Lever (8-3) (1) 186284 

Rar, Code & Blocking Lever (8-4) (1) 186285 

Bar, Code & Blocking Lever (8-5) (1) 186286 

Bar, Code & Blocking Lever (8:6) (1) 186287 

Rar, Code & Blocking Lever (8-7) (1) 186288 

Rar, Code & Blocking Lever (8-8) (1) 186289 

Blocking Lever (4) 180643 

Blocking Lever (4) 180644 
Kit, Lubrication = 5080-6610 


Includes following: 


Accessory brush = 9300-0082 


No. 2 Brush = 8520-0005 or 
8520-0015 
Applicator = 8710-0001 
Polyethylene bag (4 x 2 x 4) = 9220-0006 
Polyethylene bag (6 x 3 x 12) = 9220-0001 
Moly lube a 6040-0012 
Grease KS7471 6040-0074 
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Replaceable Parts Cross Referenve (Continued) 


Section VI 





DESCRIPTION 


TELETYPE PART NO. 


HP PART NO. 





Teletype oil kit 
Oil 
Bottle with dropper 
Bottle cap 
Cardboard box 
Label 
Maintenance Tools: 
Hook, Spring Pull 
Hook, Spring Pull 
Hook, Spring Push 
Tweezers 
Gauge Set 
Gauge Case for above 
Gauge Holder for below 
Gauge Set 
Gauge Set 
Handwheel 
w/screw 
Nandwheel Adapter 
w/screw 
Bender, Spring 
Gauge, Tape 
Wrench, Open End 1/4 in. 
Tool, Typewhee) Adj 


KS7470 


75765 
142554 
142555 
151392 
117781 
117375 
93814 
93809 
179411 
161430 
94540 
181465 
94540 
110445 
$5960 
125777 
180588 








5080-6614 
6040-0075 
1540-0084 
9300-0343 
9211-0022 
7120-1947 


1530-1438 
1530-1439 
1630-1440 
1630-1441 
1580-1442 
1580-1443 
1530-1444 
1530-1445 
1680-1446 
1530-1447 


1530-1448 


15380-1449 
1530-1450 
1530-1451 
1530-1453 
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id Abbreviations 








REFERENCE DESIGNATIONS 


































































A = assembly K = relay TB terminal board 
B = motor L = inductor ke. test point 
BT = battery M = meter U integrated circuit 
is} = capacitor Mic = microcircuit Vv vacuum tube, neon bulb, 
cR = diode iy = plog connector photocell, ete. 
DL = delay line Q = transistor VA volt#oe regulator 
bs = indicator (amp) R = resistor w cable, jumper 
E = mise hardware RT = thermistor x socket 
F = fuse s switch crystal 
FL = filter T = transformer 2 tuned cavity, network 
J = receptacle connector | 
ABBREVIATIONS 
A = amperes god = grounded) | ph = Phillips head 
ac = alternating current gra = gray pk = peak 
ye = shes grn = green Pp prak-to peak 
= aluminum ‘ pt point 
AR = as required H * henries PIV peak inverse voltage 
adj = adjust Hg = mercury PNP positive negative positive 
Assy = assembly it be pee PWV > peak working voltage 
z = hertz 10" wreelal 
B = bese hdw = hardware nae poaiiantel 
- = bendpass hex = hexagon, hexagonal povi povidrive 
° © beat frequency oscilfator f ty 
aE as 4) Y ie Biase antenie? ph brz phosphor bronze 
bly, = blue IF = intermediate frequency rf radio frequency 
hen = brown in. = inch, inches rdh round head 
fies = brass ue) input/output ino reck mount only 
Riu = British thermal unit int internal rms = root-mean-square 
we = barkward wove oscillator tnel = ineludels) RWV reverse working voltage 
Be Cu = beryllium copper tersul insulation, insulated rect rectifier 
esi eg i sis Kole r/min revolutions per minute 
C = collector Hci = incangescen 
cw = clockwise - s = second 
cow = counterclockwise k = kilo (102), kitohm SB stow blow 
cer = ceramic ip = low pads Se selenium 
emo = cabinet mount only Si con 
com = common rs = mille (10>) ser con comirolled rectifier 
crt = cathode-ray tube M mega (708), megahm sil silver 
CTL capacitor-transistor togic My. Mylar sst staintess steel 
oath Re cainecs. mir manufacturer stl sipal 
cdpl = cadmium plate faben) = FGinetitany spel = special 
Comp = _~composition mig = mounting pelt = single pole, double-throw 
conn = connector mise = miscellaneous spst = single pole, single throw 
compl = complete met ox = metal oxide semicond = semiconductor 
de Ribert cisront sate = miniaire in r 
ivect cur a tantalum 
dr drive n = nano (109) id * = time delay 
DTL > dhode transistor togie ine S prannsivictoxed nie Ti fitaniuin 
depe = deposited carbon connection ig! = toggle 
dpdt = double-pole, double throw Ne = neon thd thread 
dpst = double-pole, single-throw no. = number or normally open tol = tolerance 
np = nickel plated ak transistor transistor logic 
E = emitter NPN negative: positive-negative term terminal 
ext = external NPO negative positive zero (zero 
eneap = encapsitated emperat re coefficient) U (LW) micro (10°8) 
elertt = eluetrolytic NSR = not sepa: tely replaceable 
NRFR = not recorsmended for field y volt(s) 
be = aby replacemy nt var variable 
= flip-flop vio violet 
ith = flat head oD = outside diameter VDCW = direct current working volts 
bes 5 Hu o8D = order by description 
xd = fixe orn = orange Ww watts 
filth. = fillister head ovh = oval head ww wirewound 
oxd = oxide wht white 
G = giga (109) wiv = working inverse voltage 
Ge = germanium p = pico (10°12) 
gl = glass PC = printed circuit i yel yellow | 
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ble 5-3. Code List of Manufacturers 





The fellowing ei<le pimbers are from the Federal Supply Code for Mz 
to Nene) aud thelr latest supplements. The date of revision and the dat 






tacturers Cataloging Handhooks H4-1 (Name ta Code) and H4-2 (Code 
of the 1yeMs Used appear atthe bottam of each page. Alpha- 




















































































































betical cote Mave teen arbitrarily assigned to soppliers not appearing is Whe H4 Kooks. 
Code 
Mae Manufacturer Address | Code Manfactorer Address H} ose Manofacturer Address 
U§.A Common... ,---Any supplier of U.S, |] 05347 Uitronix, Inc, . .. Mateo, Cal CTS of Berne, Ince sess. ee Berne. Ind. 
00936 MeCoy Eleriranics, . Mount Holly Springs, Pa. |] 05597 Union Carbine Core Chicago Telephone of 
00233 Sage Electrons Corp, «+ Rochester, N.Y. Div 2 New York, No¥ California, Ine, so 2 + So. Pusadena, Cal, 
00287 Comea, Ine. 4 « sss Danielxon,Conn, |} Ob8%4 Vik Conga Park, Cal] 12242 Bay State Electronics Corp, --. Waltham, Mass. 
OO8S4  Humnidia} se... s+... 2... Colton, Calis, |} 05593 Ieore Eloctra-Plasiles Ine.- Sunnyvale, Cal] 293912) Teledyne Ine. scrote 
00348 Mictron, Co. , The.- Valley Steam, N.Y, |] 05618 Cosmo Plastic (e/o Flvetrical Div, oayts tub Palo Alto, Cal. 
0373. Garlock Ine, .- 5-5.) Cherry HIM, Nod. Spee Co) -. 2... ve + Cheeelind,, Ohio} 12914 Nationa) Seal sss. Downey, Cah 
00656 Aerovox Corp. . New Bedford, Mass. |} 05624 Barber Colman Co. ~...... Rie Mord, Wb 22483) Precision Connbetor ‘Corp. - » Jamaica, N, ¥. 
* W077 Amp.ine. «- 2.6. 6... sc Harrisburg, Pa, |} O5728) Tiffen Optical Go. 2.00.52. 4 ae eee 1734 n nivs Ine. Costa Mesa, Cal, 
00781. Aircraft Radio Corp, vs.» Boonton, No) wees en Roslyn Heights, Tong Island, Ny 1701 a) Iyetrument Corp. 
08098 Croven, Lid... -. Wintby, Ontario, Canada |} 05729 Metro-Tel Corp... . . ++ > Westbury.N.Y, Semironductor Division ies 5 
0815 Northern Engineering 05783) Stewart Engineoring Co. Santa Cruz, Cal. Group . eae Newark, NoO 
Laboratories, Inc. . 20.4005 Burlington, Ws, ||| O6A20 Wakefield Engineering Ine... Wakefield, Muss.l] 11727) Imperial Electronic, =the, Buena Park, Cal, 
. 00853 Sangamo Elertrie Co. , 06004 Bassick Co., Div. of Stewart 33870 Melabs, Im. + «+++ Palo Alto, Cal, 
Bickeow DW. sae vee pen ne Pickens, S.C Warner Corp, . asses Bridgeport, Conn. ]] 12136 Philadelphia Handle Ci se.» Camden, NJ 





OHEG Gow Enginvering Co, : 
00891 Cur} E. Holmes Corp, 


1236) Grove Mig.Co., Inc 
12574 Gulton Ind. Ine, Data System 


“City of Industry, Cal Shady Grove, Pa, 


- Los Angeles, Ca}, 


06090 Raychem Corp, 


+» Redv od City, Cal 
086375 Baiiseh and Lomb Optica) 




































0829. Microlab Inc... . +. < Livingston, N.d, Co. . -Rochosier, NOY, i aw Albuquerque, Ny Mo 
01002 — Genwral Elertrie Co. , O40? FTA, Products Cu. of 12697 ¢ M «. + Dover, NH. 
Capacitor Dept.. ...-.. , Hudson Falls, N.Y. America... / Chicago, Dh. |} 12728 Fimar Filter Corp i . W. Haven, Conn: 
07008 Alden Produrts Co. soos Brockton Mass. |] 06540 Amatom Electronic an 12059 Nippun Etertrie Ca., Lids... -- s Tokyo. 
Alien Bradley Co... - +. MblWavkew Wis. Co, Ine. «+ Fi New Rochelle, Ny Yj) 12881 lex Blectronies Corp, , 
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